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PREFACE. 


The  present  number  of  Tlic  Naval  Annual  has  been  prepared  in 
circumstances  of  grief,  which  will  be  understood  by  naval  readers. 
It  was  commenced  in  the  sad  solitudes  of  the  Indian  Ocean ;  it  was 
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Page  9,  line  5,/or  "  than  the"  read  "  than  in  the." 

„  IB   „  w  ft  flying  squadron  "  read  "  flying  squadrons." 


sources  inaccessible  to  the  public.  The  Naval  Annual  is  a  com- 
pilation from  Parliamentary  Papers,  from  The  Times  and  Standard, 
Engineer,  Engineering,  Iron,  The  Broad  Arrow,  TJic  Army  and  Navy 
Gazette,  Tlie.  United  Service  Gazette,  Tlie  Nautical  Magazine,  and  the 
Journal  of  tlie  United  Service  Institution,  Among  foreign  sources  of 
information  obligations  to  that  admirable  paper  Le  Yacht  are 
repeatedly  acknowledged.  Tlie  Mittlieilungcn  aus  Gcbietc  des 
Scewesens,  the  Rivista  Maritima,  and  the  Revue  Maritime  have  been 
carefully  perused.  The  tables  of  ships  are  founded  on  those  published 
in  the  Marine  Almanack,  issued  by  Messrs.  Gerold  of  Pola.  It  will 
be  seen  that  the  periodical  literature  on  the  Navy  is  sufficiently 
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PREFACE. 


The  present  number  of  The  Naval  Annual  has  been  prepared  in 
circumstances  of  grief,  which  will  be  understood  by  naval  readers. 
It  was  commenced  in  the  sad  solitudes  of  the  Indian  Ocean ;  it  was 
concluded  under  the  lee  of  Ascension. 

The  compiler  has  been  sustained  in  his  task  by  a  sense  of  duty  to 
the  Navy  and  to  the  country,  wliich  he  feels  in  an  equal  degree 
whether  in  or  out  of  office.  He  has  had  opportunities  such  as  are 
rarely  given  to  a  civilian,  of  seeing  the  work  of  the  Navy.  He  offers 
his  conclusions  for  what  they  may  be  worth  to  the  consideration  of 
the  service  and  the  public. 

In  the  last  Session  of  Parliament  questions  were  asked  in  the 
House  of  Commons  with  reference  to  contributions  to  The  Naval 
Annual  from  officials  of  the  Admiralty.  Grateful  acknowledgments 
are  due  to  Mr.  Lambert,  an  able  public  servant,  who,  on  the  departure 
of  the  compiler  on  a  long  foreign  voyage,  kindly  undertook  to  see  Hie 
Naval  Annual  through  the  Press,  but  neither  for  the  first  issue  nor 
for  the  present  number  has  information  been  supplied  from  official 
sources  inaccessible  to  the  public.  Tlie  Naval  Annual  is  a  com- 
pilation from  Parliamentary  Papers,  from  The  Times  and  Standard, 
Engineer,  Engineering,  Iron,  Tlie  Broad  Arrow,  The  Army  and  Navy 
Gazette,  The  United  Service  Gazette,  Tlie  Nautical  Magazine,  and  the 
Journal  of  tlie  United  Service  Institution.  Among  foreign  sources  of 
information  obligations  to  that  admirable  paper  Le  Yacht  are 
repeatedly  acknowledged.  The  Mittheilungcn  aus  Gcbiete  des 
Scmccsens,  the  Eivista  Maritima,  and  the  Eevue  Maritime  have  been 
carefully  perused.  The  tables  of  ships  are  founded  on  those  published 
in  the  Marine  Almanack,  issued  by  Messrs.  Gerold  of  Pola.  It  will 
be  seen  that  the  periodical  literature  on  the  Navy  is  sufficiently 
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PREFACE. 


copious.  To  an  enthusiast  in  the  naval  cause  it  has  not  been  an 
ungrateful  task  to  compile  a  connected  narrative  of  the  naval  admin- 
istration of  the  year  from  these  materials. 

"Conqufcuta  diu,  dulcique  rcperta  labore." 

It  has  been  the  aim  not  only  to  record  the  past,  but  to  draw  lessons 
for  the  future,  and  to  offer  something  more  tlian  a  barren  criticism. 
To  use  the  words  of  a  French  naval  author,  "  A  notre  sens  rien  nest 
plus  vain  que  la  critique  quand  elle  est  sterile."  For  those  on 
whose  shoulders  rests  the  heavy  responsibility  of  administering  the 
Navy,  it  caunot  but  be  a  help  to  have  the  opinions  and  suggestions 
of  outsiders.  It  was  a  wise  observation  of  Pericles,  "The  great 
impediment  to  action  is  in  our  opinion  not  discussion,  but  the  want 
of  that  knowledge  which  is  gained  by  discussion  preparatory  to 
action." 

It  will  be  acknowledged  by  readers  of  Tlic  Naval  Annual  that  no 
trace  of  political  partisanship  can  be  discovered  in  its  pages.  The 
compiler  has  never  engaged  in  naval  discussions  with  the  narrow  and 
paltry  purpose  of  damaging  opponents  rather  than  serving  the  Xavy. 
Of  the  present  Board  of  Admiralty  lie  has  nothing  to  say  which  is 
not  praise. 

Asceksion,  November  8th,  1887. 


Note. — In  Section  I.  the  compiler  is  indebted  to  Sir  Nathaniel 
Barnaby  and  Mr.  Barnes  for  the  chapters  on  the  Progress  of  Steam 
Navigation,  the  Mercantile  Marine,  and  the  Mosquito  Fleet.  The 
authorship  of  the  other  sections  is  acknowledged  on  the  title-page. 

In  the  present  volume  the  Appendix  has  been  extended  to  252 
pages  by  the  inclusion  of  a  large  amount  of  reprint  from  British 
official  publications.  In  subsequent  numbers  it  is  proposed  to  give 
condensed  abstracts  only  of  public  documents  accessible  to  all 
interested  in  naval  matters.  The  interval  since  the  return  of  the 
compiler  to  England  has  not  been  sufficient  to  enable  lrim  to  deal 
satisfactorily  with  the  voluminous  blue-books  published  in  18.S7. 

Before  going  to  press  it  was  decided  to  omit  all  details  relating  to 
the  Brennan  torpedo. 
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memo- 


CHAPTER  I. 

British  Navy  Estimates  for  the  Year  1887-8. 

In  introducing  some  observations  of  a  general  character  with  reference  Lord 
to  the  estimates  of  1887-8,  the  grateful  acknowledgments  of  naval  jjj^JJ5 
critics  and  reformers  should  be  tendered  to  Lord  George  Hamilton  ton's 
for  the  explanatory  memorandum  for  the  first  time  presented  to 
Parliament  in  the  past  session.  The  memorandum  of  the  first  lord 
should,  however,  be  supplemented,  as  Sir  Spencer  Robinson  has  so 
often  urged,  by  a  report  from  the  first  sea  lord,  similar  to  the  review 
of  the  state  of  the  Navy  and  its  requirements  wliich  is  annually 
published  together  with  the  report  of  the  Secretary  of  the  United 
States  Navy. 

Following  the  order  observed  by  Lord  George  Hamilton,  the  Reduction 
reduction  in  the  estimates  is  the  first  point  for  consideration.  The  Eatfmlte*, 
present  Board  of  Admiralty  claim  to  have  secured  a  material  in-  1887-8. 
crease  in  the  strength  of  the  Navy  pari  passu  with  a  decrease  in  the 
expenditure.  It  is  satisfactory  to  know  that  the  Navy  will  receive, 
in  the  current  financial  year,  a  large  and  valuable  reinforcement 
of  ships,  but  the  credit  attaching  to  the  Naval  Administration  for 
the  addition  must  be  shared  with  previous  Boards  of  Admiralty. 
The  recent  powerful  reinforcement  of  the  fleet  is  a  fortunate  in- 
heritance for  which  the  Board,  now  sitting  at  Whitehall,  are 
indebted  to  Lord  Northbrook's  administration,  as  the  exponents  of 
the  national  demand  that  the  Navy  should  be  made  stronger.  In 
making  this  remark,  it  is  not  intended  to  convey  or  to  suggest  that 
under  the  present  able  administration  no  progress  will  be  made  in 
the  direction  of  judicious  economy.  There  is  ample  scope  for  their 
useful  labours.    In  fairness,  however,  it  must  be  admitted  that  it 
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would  not  have  been  possible  to  effect  a  reduction  so  considerable 
as  that  exhibited  in  the  present  estimates  by  economy  alone.  Reforms 
of  that  general  character,  which  are  indicated  and  described  in  the 
memorandum  of  Lord  George  Hamilton,  must  of  necessity  be 
gradual.  The  estimates  for  1887-88  show  a  total  reduction  of 
£793,000.  Improved  administration  counts  for  something,  but  the 
chief  reductions  are  outside  the  sphere  of  dockyard  administration, 
and  represent  a  diminished  purchase  of  ships  and  equipments.  The 
stores  vote  is  reduced  by  £44,000,  and  the  vote  for  machinery  and 
ships  built  under  contract  by  £565,300. 

For  the  year  1887-8  the  Navy  Estimates  provide  for  the  following 
expenditure  for  ships  building  or  completing : — 

£ 

Armoured  ships   2 , 072 , 059 

Protected     ,   393,702 

Unprotected,   521,380 

Torpedo  boats  33,114 

  24,000 

  14,000 


Grand  total  expenditure  on  all  ships  building  and 


il£3,058,255 
.  •       .  .J 


Total  expenditure  under  Votes  6  and  10      .      .      .  £5,021 ,417 


Total  number  of  men  employed  in  dockyards  at  home    .  19,554 

Naval  Ordnance :  £ 
Gun  mountings,  torpedoes,  torpedo  carriages,  Ac. A  5gg 
provided  under  Vote  10  above      .       .       .       .  /  ' 
Expenditure  for  Naval  Ordnance  provided  in  Armyj  j  ^  ^ 
Estimates  /    '  ' 

Total  expenditure  for  Naval  Ordnance  .      .  £2,301 ,261 

An  important  and  long-contemplated  change  in  the  distribution  of 
charges  as  between  Army  and  Navy  Estimates  was  announced  by- 
Mr.  Stanhope  in  the  last  session  of  Parliament.  The  whole  charge 
for  naval  armaments  will  in  future  be  borne  on  Navy  Estimates, 
while  the  charge  for  conveyance  of  troops  will  be  transferred  to 
Army  Estimates. 

Appro-  Turning  to  the  appropriation  of  expenditure,  it  is  satisfactory  to 
I'xpendi-0f  OD9ervo  taat  wnile  a  total  appropriation  of  £3,058,255,  is  devoted  to 
turc.        construction,  the  amount  for  fitting  and  repairs  will  not  exceed 
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£670,931.  It  is  evident  that  a  tight  hand  will  be  held  upon  Bepaire 
proposals  of  an  extravagant  nature  for  alterations  and  refits  of  ships  at  home, 
not  worth  reconstruction.  Resolute  as  the  present  Board  evidently 
are  to  keep  down  unprofitable  expenditure,  the  appendices  to  the 
Estimates  show  that  they  have  not  been  able  to  surmount  all  the 
difficulties  with  which  their  predecessors  had  to  contend.  Taking 
the  repair  of  ships  of  the  "  C  "  class,  there  is  no  sensible  reduction 
in  the  cost  of  repairing  these  vessels,  while  the  difference  in  the 
cost  of  a  refit,  as  between  the  home  and  the  foreign  yards,  is  not 
less  conspicuous  than  before.  These  remarks  are  illustrated  by  the 
following  enumeration : — 

Estimates  for  Repairs. 


Jlome  Yards. 
Cleopatra  . 

Cure  90a 
Champion  . 


Refit  Abroad. 
Curynfort 


T.rtiirth  <  f  Time  in 


0  years  6  months 
6    „     4  „ 

6  2  „ 

7  „    10  „ 

6    „     5  „ 


Amount. 


£ 

40,603 
40,871 
40,900 
33,718 

7.010 


The  valuation  of  the  Fleet  forms  an  interesting  feature  in  the  valuation 
first  lord's  statement.    It  will  not  supply  a  standard  or  scale  for  oftho 
the  amount  of  reconstruction  to  be  undertaken  for  the  Navy.    Upon    06 ' 
the  grave  question  of  the  sufficiency  of  Navy  estimates,  the  answer 
must  always  depend  on  the  efforts  which  are  being  made  elsewhere. 
If  foreign  powers  cease  to  build  ironclads,  we  may  hold  our  hands. 
If  they  push  the  building  of  their  torpedo  flotillas,  we  must  be 
prepared  to  meet  them.    If  they  multiply  cruisers  to  attack  our 
commerce,  we  must  be  provided  adequately  for  its  defence. 

It  may  be  assumed  that  the  British  Admiralty  should  at  all  times  Xaval 
be  prepared  to  meet  any  combination  which  the  evolution  of  political  "reS?1* 
events  might  possibly  bring  about.    In  certain  contingencies,  a  Fiance 
combination  is  conceivable  between  Russia  and  France.    Our  desire  Russia, 
is  to  maintain  cordial  relations  with  all  foreign  powers,  and  not  less 
with  those  named  than  with  others.    But  it  is  the  part  of  prudent 
statesmanship  to  stand  prepared  for  emergencies. 

b  2 
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The  French  estimates  for  1888  provide  a  total  appropriation  for 
new  construction  amounting  to  £1,849,136.  The  list  of  the  more 
important  ships  in  construction  is  as  follows : — 

Ironclad*  (8)     ....    Neptune,  Formidable,  Hoche,  Magenta, 

Amiral-Baudin,   Drennus,  Requin, 
Marc/au. 

Armoured  gunboats  (4)    .    Oocyte,  Phtegrfton,  Styx,  Grenade. 
Armoured  cruiser  (1)   .    .  Dupuy-de-Lome. 
Cruisers  a  batterie  (2)  .    .    Tage,  Cecille. 
First-class  cruiaen  (S)  .    .    Jean  Bart,  Alger,  Isly. 
Second-class  cruisers  (2)        Davoust,  Suchct. 
Third-class  cruisers  (6)         Burcouf,  Forbin,  Tronde,  Lalandc, 

Coemao,  Coetlogon. 

It  will  be  observed  that  the  programme  for  1888  includes  two  new- 
ironclads,  the  new  Brennus  and  the  Dupuy-de-L6me. 

While  in  France  the  growth  in  expenditure  on  the  Navy  has  been 
arrested,  in  Russia  a  new  development  of  activity  is  taking  place,  to 
which  the  British  Admiralty  cannot  be  indifferent.  A  programme  of 
construction  has  been  approved  by  the  Czar,,  providing  four  distinct 
fleets  for  the  Baltic,  the  Black  Sea,  the  White  Sea,  and  the  Pacific. 
The  two  fleets  last  named,  which  consist  exclusively  of  gun-vessels 
and  torpedo  boats,  may  be  dismissed  from  further  consideration. 

The  strength  of  the  new  Baltic  fleet  is  fixed  at — 

11  ironclads  of  the  1st  class,  10,000  tons. 

4  ironclads  of  the  2nd  class,  7000  tons. 
11  gunboats. 
10  cruisers,  3700  tons. 

6  transports,  2000  tons. 

These  ships  will  be  additional  to  numerous  vessels  of  older  date, 
for  the  most  part  in  good  condition. 
The  Black  Sea  fleet  will  consist  of— 

8  ironclads  of  the  1st  class,  10,000  tons. 
6  sloops. 
10  torpedo  vessels. 

The  annual  expenditure  on  new  construction  is  fixed  at  £1,720,000, 
of  which  £800,000  are  to  be  charged  against  the  Ordinary  Budget. 

The  construction  of  ships  in  accordance  with  the  approved  pro- 
gramme was  commenced  in  1883.  The  new  ironclads  now  in. 
progress  for  the  Baltic  fleet  are  the  Alexander  Newski,  of  5796  tons, 
the  Admiral  Nachimoff,  7780  tons,  the  Alexander  II.,  and  the 
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Nicholas  I.,  each  of  8444  tons,  aud  the  Pamjatz  Azowa,  or  Remem- 
brance of  Azoff,  6000  tons.  The  Vladimir-Monomach,  and  the 
Bmitrij  Donskoi  have  been  recently  completed.  Their  speed  on  the 
trials  was  15£  to  16  knots.  The  Alexander  II.  and  the  Nicholas  I. 
are  being  built  by  the  Societe  de  Construction  Franco  Russe,  at  their 
yard  near  St.  Petersburg.  The  Vladimir-Monomach,  the  Admiral 
Nachiinoff,  and  the  Remembrance  of  Azoff  have  been  entrusted  to 
the  Baltic  works,  an  establishment  on  the  Neva.  Three  ironclads  of 
the  first  class,  described  in  the  section  devoted  to  shipbuilding,  are 
now  building  in  the  Black  Sea. 

Having  before  us  the  expenditure  for  construction  as  at  present 
approved  by  the  Governments  of  France  and  Russia,  we  have  a 
measure  or  standard  by  which  we  can  determine  the  sufficiency 
of  our  own  estimates.  It  may  be  doubted  whether  further  reduc- 
tions can  be  safely  made  until  some  relaxation  is  observable  in 
efforts  elsewhere.  From  Army  estimates  we  must  provide  for  the 
defence  of  coaling  stations  abroad  and  harbours  at  hoine.  Our 
deficiencies  were  enumerated  in  the  Fortnightly  Review  in  June 
1887.  "Our  colonial  garrisons  are  singularly  small."  "Our  com- 
mercial ports  are  virtually  undefended."  "Plymouth  and  Ports- 
mouth unfinished."  "  The  completion  of  the  defence  by  fortification 
of  our  coaling  stations."  Our  coaling  stations  should  be  a  source  of 
strength,  not  weakness,  to  the  Navy,  and  "  fortification  is  the  most 
economical  way  of  securing  positions  from  attack."  Guns  are  wanted 
everywhere.  If  we  turn  to  the  Navy  Estimates,  we  were  informed  by 
Lord  George  Hamilton,  in  his  Mansion  House  speech,  that  the  recent 
manoeuvres  have  shown  that  the  substitution  of  steam  propulsion  for 
sailing  power  has  exposed  the  ports  and  commerce  of  this  country  to 
risks  which  were  unknown  under  the  old  conditions.  In  the  present 
circumstances  it  may  be  accepted  that  our  estimates  are  fairly  equal 
to  the  requirements  of  the  country.  Reductions  must  depend  on  the 
course  pursued  by  other  administrations  than  that  which  presides  at 
"Whitehall. 

In  connection  with  the  Navy  Estimates  a  decision  should  be  taken  0ur 
with  reference  to  the  important  question  of  our  future  position  in  the  PJ^0" 
Mediterranean.    In  certain  quarters  the  diversion  of  trade  to  the  Mcditor- 
Cape  route  or  the  Canadian  Pacific  is  accepted  too  readily  as  an  nuieftn- 
inevitable,  consequence  of  the  outbreak  of  war. 

The  completion  of  the  Canadian  Pacific  line  is  doubtless  an 
advantage  as  affording  an  alternative  route  to  Australia  for  mails 
and  passengers.  It  has  the  disadvantage  for  goods  of  increased  cost. 
Most  assuredly  the  opening  of  the  new  route  to  the  colonies  should 
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not  make  us  indifferent  to  the  security  of  our  established  means  of 
communication  by  the  Suez  Canal. 

If  we  propose  without  a  struggle  to  abandon  the  shortest  and  most 
convenient  communication  to  India  and  Australia,  the  sooner  we 
relieve  ourselves  of  Egypt,  Malta,  and  Gibraltar,  the  better.  These 
positions  are  indeed  useless  unless  we  are  resolved  to  take  full 
advantage  of  the  support  they  would  afford  to  our  naval  power. 

It  can  hardly  be  supposed  that  when  all  the  consequences  of  our 
retreat  from  the  Mediterranean  are  fully  appreciated,  such  a  course 
would  be  approved  by  the  country.  The  loss  of  trade  and  prestige 
would  be  a  fatal  blow  to  our  noble  empire.  It  is  a  blow  which  we 
are  well  able  to  avert  if  we  make  those  efforts  which  are  prompted 
alike  by  prudence  and  by  patriotism.  The  route  through  the  Medi- 
terranean might  be  secured  against  any  combination  of  force  to  which 
it  is  conceivable  that  we  could  find  ourselves  opposed.  In  a  general 
European  war — which  may  heaven  avert ! — we  should  not  fight  alone. 
Italy  is  a  cordial  ally,  and  her  Navy  has  become  a  power  of  the  first 
order.  We  hold  the  strongest  fortresses  in  the  waters  of  the  Medi- 
terranean, and  our  trade  would  receive  protection  from  powerful 
convoys.  The  operations  carried  out  by  the  fleet  of  Admiral  Lafont, 
in  the  French  naval  manoeuvres  of  the  summer,  might  be  put  in 
practice  in  war  by  a  British  fleet. 

When  the  easy  classes  in  England  announce  to  the  world  that  they 
care  more  to  spare  themselves  an  extra  halfpenny  of  income  tax  than 
to  maintain  their  imperial  connection  with  India  and  Australia,  it 
will  be  a  fatal  sign  that  the  star  of  England's  glory  is  declining  to 
the  West.  We  must  then  look  to  the  great  Republic  to  uphold  the 
just  and  generous  influence  of  our  race  in  the  family  of  nations. 

"  Hands  all  round 
Wo  sail'd  wherever  ship  could  sail, 

We  founded  many  a  mighty  state ; 
Pray  God  our  greatness  may  not  fail 

From  craven  feare  of  being  great." 
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CHAPTEK  II. 

Economies  and  Reforms  in  Natal  Administration. 

TnE  active  interest  displayed  by  Lord  Randolph  Churchill  in  the 
administration  of  the  Navy  is  a  novel  incident  in  the  history  of  the 
year.  It  is  unnecessary  to  examine  those  criticisms  in  relation  to 
the  design  of  certain  ships,  to  which  Lord  Randolph  Churchill  made 
no  reference  in  his  more  deliberate  statement  in  the  debates  on  the 
Navy  Estimates  on  the  18th  July.  In  the  speech,  delivered  in  the 
House  of  Commons,  the  excessive  cost  of  dockyard-built  ships  was 
the  first  point  brought  forward.  The  most  recent  figures  are  supplied 
in  the  table  below,  giving  ships  included  in  the  shipbuilding  pro- 
gramme for  1887-8.  * 

Navy  Estimates,  1887-8. 

Estimated  Cost  of  Ships  in  the  Programme. 


Lord 

Randolph 

Churchill 


of  Com- 
mons 
Nary 


cost  of 
ships. 


Formerly 
estimated. 

Now  estimated. 

£ 

668,947 

680,951 

033,324 

007,648 

035,081 

664.359 

588,575 

629,594 

504,817 

642,451 

284,086 

284,385 

170,901 

220,152 

172,491 

215,258 

178,032 

208,956 

172,278 

202,889 

55  lBt-Claw  torpedo  boat*.    .  . 

171,402 
808,816 

193,540 
822,941 

In  the  completing  stage  an  excess  over  the  estimated  cost  is  too 
generally  found,  and  when  there  has  been  delay  in  completing,  as  in 
the  case  of  the  Edinburgh,  the  excess  will  certainly  be  increased.  In 
the  programme  of  1887-8  the  excess  over  the  original  estimates  in 
the  Mersey  class  is  unsatisfactory.  The  ships  were  altered  too  much 
in  the  dockyards. 
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Compara- 
tive cost 
in  dock- 
yards 
under 


In  the  admitted  fact  of  a  large  increase  in  the  cost  of  building,  in 
the  interval  subsequent  to  1870,  we  have  no  direct  evidence  of 
defective  administration.  The  construction  of  ships,  even  the  so-called 
unarmoured  ships,  has  undergone  a  revolution.  The  introduction 
of  the  torpedo  has  compelled  the  naval  architect  to  meet  that 
deadly  weapon  by  coffer-dams,  internal  bulkheads  and  other  devices, 
all  tending  to  increase  of  cost.  The  composite  system  of  building, 
now  generally  adopted  for  unarmoured  vessels,  is  infinitely  more 
costlv  than  the  construction  in  wood  of  the  older  day  :  or  in  steel 
and  iron  as  now  exclusively  used  in  the  Mercantile  Marine.  The 
composite  method  is  preferred  in  the  Xavy  with  the  view  of  enabling 
ships  to  keep  the  sea  for  lengthened  periods,  without  the  necessity 
of  docking  to  remove  the  marine  growth  so  detrimental  to  speed. 
The  revolution  in  gunnery,  and  more  especially  the  introduction  of 
the  numerous  quick-firing  guns  into  the  armaments  of  ships,  has 
involved  the  necessity  of  providing  numerous  protected  ])ositions. 
The  construction  of  launching-tubes  for  torpedoes  involves  much 
costly  and  complicated  work.  To  secure  the  higher  speeds  now  most 
properly  insisted  upon,  a  large  addition  to  engine  power  is  required. 
This  incomplete  enumeration  of  the  new  requirements  goes  far  to 
explain  the  advance  in  expenditure  to  which  Lord  Randolph  Churchill 
directed  his  criticisms. 

The  comparison  of  dockyard-built  and  contract-built  ships  tells 
more  seriously  against  the  Admiralty  than  the  comparisons  of 
and  ships  of  different  types  built  at  different  periods.  The  differences, 
however,  are  in  many  cases  inconsiderable.  The  estimates  for  1887-8 
give  the  cost  of  hulls,  machinery,  and  fittings  for  the  seven  sister 
ships  of  the  belted  cruiser  type,  and  it  will  bo  observed  that  the 
rainier  Company,  with  the  advantage  of  building  two  ships  side  by- 
side,  are  only  £3000  below  Chatham,  which  is  building  only  one  ship 
of  the  type. 


Aurora  I  Pembroke 

Immortality  ....  1  Chatham  . 

Australia  Napier 

Galatea  .... 
|  NarrisauB  .... 
I  Orlando  .... 

Undaunted    .    .  . 


E  irle  . 
Palmer 


x 

284,385 
278,720 

:>(;<;,  413 

266,100 
266,551 
275,705 
275,325 


In  endeavouring  to  measure  fairly  the  cost  of  building  in  the* 
dockyards,  many  considerations  must  be  borne  in  mind.  Contractors- 
for  the  Admiralty  may  sustain  losses  by  their  contracts.    The  dock- 
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yard  expenditure  is  swollen  by  the  unavoidable  expenses  of  the 
maintenance  of  establishments  on  too  extensive  a  scale  to  be  profitably 
employed  in  times  of  peace.  Workshops  and  floating  docks  are  mure 
spacious  and  farther  apart  than  is  necessary.  In  scattered  and 
rambling  establishments  work  is  inevitably  more  costly  than  the 
more  compact  premises  of  the  contractors. 

The  dockyards,  again,  are  weighted  with  a  staff  of  officers  to  General 
superintend,  and  with  a  body  of  workmen  in  the  department  of  the  charSe*- 
Master  Attendant,  performing  essential  duties  in  keeping  in  order 
moorings  and  buoys,  docking,  undocking,  and  transporting  ships,  and 
other  similar  services  vaguely  classed  as  indirect  charges,  and  which 
cannot  fairly  be  connected  with  shipbuilding.  To  separate  the 
charges  which  properly  belong  to  shipbuilding  from  those  which 
strictly  pertain  to  the  general  service  of  the  Navy  should  not  be  an 
impossible  task.  It  would  be  a  simple  act  of  justice  to  many 
deserving  professional  officers  who  are  struggling  under  difficult 
conditions  to  make  dockyard  work  a  success.  A  careful  tabulation 
of  charge  on  equitable  principles  would  tend  to  remove  from  the 
public  mind  a  good  deal  of  the  prejudice  against  public  administra- 
tion which  now  exists. 

Lord  Randolph  Churchill  referred  to  various  items  which  go  to  swell  Dockyard 
the  general  charges.  He  was  not  the  first  critic  of  the  expenditure  K  00 
on  churches  and  schools  in  the  dockyards,  but  in  his  speech  on  the 
Navy  Estimates  he  was  the  first  to  criticise  publicly.  It  was 
admitted  by  Lord  George  Hamilton  that  the  case  for  enquiry  was 
strong.  Sir  Edward  Reed  was  of  opinion  that  the  dockyard  schools 
are  an  anachronism  in  these  days  of  advanced  public  education  in 
the  board  schools.  The  dockyard  schools  should  be  closed  under  an 
arrangement  with  the  Education  Department,  who  should  take  over 
the  teachers,  and  carry  on  the  work  outside  the  dockyards. 

For  the  chaplains  of  the  dockyards  it  may  be  pleaded  that  their  Dockyard 
duties  could  not  be  undertaken  by  the  local  clergy  without  a  sub-  chaPlauw' 
stantial  payment  from  the  Admiralty,  and  that  some  appointments 
on  shore  are  necessary  to  attract  men  of  good  qualifications  to  the 
clerical  service  of  the  Navy,  in  the  trying  conditions  wliich  obtain 
afloat 

In  dealing  with  dockyard  management  it  must  be  accepted  as  a  Rewards 
leading  principle  that  it  is  practically  impossible  to  obtain  from  JJjjjJJT 
officers  engaged  in  administrative  duties  that  keen  and  ceaseless  for  special 
vigilance  on  which  economy  depends,  unless  the  Government  is  ^d*'0118 
prepared  adequately  to  reward  men  of  conspicuous  merit.    If  the 
Treasury  is  not  prepared  to  allow  special  promotion,  or  to  make 
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pecuniary  grants  for  unusnal  exertions,  it  cannot  be  expected  that 
such  efforts  will  be  made.  It  is  deadening  and  altogether  fatal  to  treat 
all  alike  irrespective  of  merit.  Economy  in  the  dockyards  depends 
on  the  officers  of  the  yards.  They  alone  have  minute  local  know- 
ledge and  personal  acquaintance  with  the  workmen,  and  if  it  is  desired 
to  bring  their  knowledge  and  experience  to  bear  on  the  irksome  task 
of  keeping  down  expenditure,  a  motive-power  must  be  supplied  from 
the  natural  and  universal  source  of  enlightened  self-interest. 

The  principles  of  administration  which  have  been  recommended  for 
the  dockyards  are  equally  applicable,  whatever  be  the  nature  of  the 
employment.  Writing  with  reference  to  agriculture,  Turgot  said 
truly  :— "  II  est  inutile  de  prouver  (pie  chaque  particulier  est  le  seul 
juge  competent  de  cet  einploi  le  plus  avantageux  de  sa  terre  et  de  ses 
bras.  II  a  seul  les  conuaissances  locales  sans  lesquellcs  l'homme  le 
plus  eelaire  n'en  raisonne  qua  l'avcugle.  II  a  seul  une  experience 
d'autant  plus  sure  quelle  est  borate  a  un  seul  objet.  II  s'instniit 
par  des  essais  reiteres,  par  ses  succes,  par  ses  pertes,  et  acquiert  un 
tact  dont  la  finesse,  aiguisee  par  le  sentiment  du  besoin,  passe  de  bien 
loin  toute  la  theorie  du  sj)eculateur  indifferent." 
Payment  Probably  no  feature  in  dockyard  administration  has  been  so  fatal 
Imd  by*  to  econom)'  a8  adherence  to  the  plan  of  payment  for  labour  by  time 
result*.  rather  than  by  results.  The  deadening  effect  of  the  system  was 
pointed  out  by  an  early  master  in  the  art  of  naval  administration. 
In  a  letter  to  the  Intendant  at  Roehefort,  Colliert  gave  order  as 
follows : — 

"  Je  ne  crois  pas  qu'on  puisse  etre  bien  servi  et  a  bon  marche  tant 
qu'on  fait  faire  ces  ouvrages  a  la  journee,  tant  a  cause  de  la  ditticulte 
de  la  surveillance  que  parce  qu'il  nait  de  cette  maniere  de  faire  une 
obscurite  qu'il  importe  deviter.  Aussi  je  vous  prie  de  faire  des  devis 
et  des  marches  a  prix  faits  pour  tous  les  ouvrages." 

My  father,  guided  by  no  small  experience  in  this  matter,  arrived 
at  the  conclusion  that  day  work  in  railway  building  was  more  costly 
than  piece  work  by  at  least  thirty  per  cent.  It  is  probable  that  the 
difference  in  the  cost  of  lal»our  in  the  dockyards,  where  payment  is 
made  by  time,  and  the  cost  of  lal>our  in  the  contractors'  yards,  where 
earnings  de]>end  on  results,  may  be  taken  roughly  at  the  figure 
established  by  experience  in  the  case  of  railways.  If  this  be  a  fairly 
accurate  comparison,  and  if  the  cost  of  labour  in  the  building  of  ships 
be  taken  roughly  at  forty  i>er  cent  of  their  total  cost,  we  arrive  at  the 
result  that  a  dockyard-built  ship  will  be  ten  to  fifteen  percent,  dearer 
than  a  ship  built  under  contract.  The  cost  might  be  reduced  by 
having  recourse  more  extensively  to  piece  work,  or  by  substituting  a 
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judicious  classification  of  workmen  for  the  present  uniform  rate  of 
pay,  independent  of  individual  skill  and  energy.  It  would  not  be 
economy  to  tako  away  work  from  the  yards,  and  leave  unused  their 
great  resources  in  skill,  labour,  and  machinery,  resources  which  must 
be  preserved  unimpaired  to  meet  the  emergency  of  war. 

The  hesitation  to  sanction  a  classification  of  workmen  can  only  be  cia 
explained  by  a  want  of  confidence  in  the  impartiality  of  foremen  and  JJjJjJ^ 
inspectors.  There  may  be  force  in  the  admissions  of  Lord  George 
Hamilton  that  powerful  family  influences  are  felt  in  a  body  of 
workpeople,  among  whom  more  consanguinity  is  to  be  found  than 
exists  in  any  similar  number  of  workpeople  in  the  world.  We  look 
to  the  Director  of  dockyards  and  the  professional  advisers  of  the 
naval  superintendents  to  meet  this  difficulty,  and  to  introduce  a 
better  and  more  stimulating  system  of  rewarding  labour. 

It  has  been  shown  again  and  again  that  the  authority  which  should  More 
be  exercised  over  the  workmen  in  the  dockyards  is  weakened  to  the  J^J^^y 
serious  disadvantage  of  the  public  service  by  requiring  an  appeal  to  over  work- 
the  superintendent  before  any  effective  penalty  can  be  inflicted,  or  ghould  be 
dismissal  enforced  upon  idle  and  incompetent  workmen.    In  such  PT6n  *° 

.  profes- 

professional  officers  of  the  yards  should  have  plenary  powers,  sionol 


The  objection  that  these  officers  are  wanting  in  backbone  and  cannot 
be  trusted  must  not  be  entertained.  If  the  service  does  not  furnish 
the  men  we  want,  we  must  recruit  them  at  any  cost  from  the  outside. 
To  raise  the  professional  officers  to  the  position  of  authority,  which  is 
their  due,  and  without  which  they  cannot  serve  the  country  with  full 
efficiency,  is  not  to  injure  in  any  sense  the  position  of  the  Naval 


Looking  on  this  interminable  problem  of  the  management  of  the 
dockyards,  as  the  son  of  an  old  contractor,  and  by  the  light  derived  to 
from  observation  of  his  methods  of  administration,  it  is  my  duty  to  tor 

tii'fVctivo 

repeat  a  conviction  that  it  is  not  by  centralisation  at  the  Admiralty, 


not  by  changes  of  organisation  looming  large  on  paper,  but  of  small  ^Va" Jh 
consequence  in  the  practical  management  of  the  yards,  that  the  best  y* 
results  in  administration  will  be  attained.  The  true  method  is  to 
give  to  the  technical  officers  the  stimulus  of  advancement  and  liberal 
reward  for  success,  and  to  punish  repeated  failure  by  dismissal.  The 
same  principle  applies  to  the  cases  of  the  workmen.  Thus  stated, 
the  remedy  seems  at  once  so  obvious,  and  so  easy  of  applica- 
tion, that  it  is  hard  to  understand  why  it  has  not  been  applied 
long  ago  to  the  dockyards.  It  must  be  admitted  that  there  are 
difficulties  in  the  way.  The  conditions  of  private  and  public  busi- 
ness are  not  the  same.     The  greatest  obstacles  arise  out  of  the 
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claim  of  Parliament  to  control,  and  the  necessity  for  entrusting 
the  exercise  of  that  control  to  officials  whose  tenure  of  office  is  too 
short  to  enable  them  to  gain  a  thorough  knowledge  of  the  business 
they  conduct,  or  the  numerous  agents  on  whom  they  depend.  Hence 
that  spasmodic  action  which,  as  Mr.  Goschen  said  at  Liverj>ool,  is  the 
curse  of  our  administrative  system. 

When  dockyard  management  is  called  in  question,  the  removal  of 
the  naval  superintendents  is  sometimes  urged  as  a  sovereign  remedy. 
While  it  is  desirable  that  the  authority  of  the  professional  officers 
should  Ik?  strengthened,  the  suj>ervision  at  present  exercised  by  the 
naval  superintendents  of  the  yards  is  essential  to  efficiency. 

The  true  relation  between  the  naval  superintendents  and  the  j  pro- 
fessional officers  of  the  yards  was  clearly  stated  by  Captain  Gougeard 
in  his  excellent  treatise, '  Les  Arsenaux  de  la  Marine' : 

"  11  est  absolument  inexact  de  penser  et  de  dire  que  l'instrument 
de  guerre,  batiment  de  combat,  artillerie,  doive  etre  produit  par  ceux 
qui  sen  servent,  et  que,  sous  ce  pretexte,  les  ofticiers  de  marine  sont 
en  droit  de  reclamer  la  construction  des  vaisseaux,  les  artilleurs  ct-lle 
des  canons,  l'infanterie  celle  des  fusils,  etc.  La  verite  est  infiniment 
plus  facile  a  formuler ;  Instrument  de  guerre  doit  etre  produit  tout 
simplement  par  celui  qui  a  appris  a  le  constmire,  et  dont  la  mode 
d  education  et  d'instruction  aura  ete  dirige  speeialement  vers  ce  but." 

"Aux  marins  apjMirtieut,  sans  conteste,  le  droit  d'indiquer.  de 
formuler  des  qualites  (pie  doivent  reuuir  les  amies  de  guerre,  navires, 
canons,  fusils,  etc.;  et  aussi  les  conditions  de  rayon  d'action  de 
facilite  devolution,  de  vitesse,  de  resistance  a  la  |>erforation,  en  cc 
qui  concerne  les  navires  ;  de  poids,  de  resistance,  defficacite  en  ce 
qui  concerne  les  armes  ;  a  eux  de  determiner  et  de  fixer  les  conditions 
auxquelles  le  materiel,  sous  toutes  ses  formes,  doit  satisfaire." 

We  have  the  weighty  opinion  of  Sir  Charles  Palmer  iu  favour  of 
the  separation  of  the  constructing  or  professional  from  the  naval 
department.  In  so  far  as  the  actual  supervision  of  construction  ami 
of  the  labour  employed  upon  it  is  concerned,  Sir  Charles  Palmer 
undoubtedly  gives  expression  to  a  sound  and  practical  view.  The 
naval  superintendent  will,  however,  remain  the  supreme  controlling 
authority  under  whom  the  several  departments  of  work  are  centralise*!. 
He  is  the  local  representative  of  the  Board  of  Admiralty.  His 
naval  e.\|>erience,  advic  e,  and  authority  are  needed  at  even*  turn 
l*>th  in  directing  the  fitting  of  ships  for  the  sea  service,  and  in 
keeping  a  neeessary  check  on  the  demands  from  ships  in  commis- 
sion, which  a  merely  civil  officer  would  not  be  in  a  position  to  resist.'**- 

In  order  to  secure  for  the  able  professional  officers  of  the  doeW- 
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yards  that  authority  which  it  is  essential  for  the  good  of  the  service 
that  they  should  command,  it  was  determined  under  Lord  Northr 
brook's  administration  to  adopt  a  scheme  originaUy  produced  by  the 
joint  labours  of  Sir  Houston  Stewart  and  Mr.  White.  The  new 
organisation  would  have  been  received  with  universal  approval  but 
for  the  restriction  imposed  on  the  admission  of  certain  foremen  of  the 
yard  into  the  new  corps.  It  was  thought  necessary  to  insist  on  high 
scholastic  qualifications.  On  the  first  constitution  of  the  corps 
greater  liberality  might  have  been  shown.  The  practical  test  might 
have  been  accepted  of  efficiency  at  the  dock  side  in  superintending 
the  construction  of  vast  and  highly  complicated  structures. 

For  the  due  recognition  of  the  professional  officers  a  suitable  Relative 
relative  rank  with  the  Navy  should  be  granted.    In  France  the  head  r*nk' 
of  the  Corps  of  Constructors  ranks  with  a  Rear-Admiral.    A  Director 
of  Naval  Construction  ranks  above  a  Captain,  and  after  a  Rear- 
Admiral.    Engineers  answering  to  our  Constructors  of  the  first-class 
rank  with  captains ;  Engineers  of  the  second  class  "with  commanders. 

To  complete  the  arrangements  for  the  reorganisation  of  the  con-  Profes- 
structive  staff,  it  would  be  well  to  afford  facilities  for  youths  intended  oSom 
for  the  professional  line  in  the  service  to  receive  their  early  education  jJjjJJJJ* 
in  the  Britannia.    From  the  Britannia  they  would  proceed  to  their  in  Bri- 
dockyard  course.  tannia- 

We  have  in  pursuance  of  a  recent  decision  been  spared  an  expense  Admiralty 
with  which  we  were  threatened,  in  the  demoHtion  and  reconstruction  0ffico* 
of  the  Admiralty  Office.  The  present  building  is  not  unsuitable  for 
the  work,  nor  is  it  unsightly.  A  new  roof  would  greatly  improve 
the  top  floor,  where  the  Admiralty  library  is  placed  in  a  space  closely 
resembling  the  double  bottom  of  an  ironclad,  and  in  places  less  than 
four  feet  in  height.  The  scattered  offices  are  not  so  inconvenient  as 
might  be  supposed.  If  communication  from  house  to  house  may 
sometimes  involve  the  loss  of  a  few  moments,  it  is  refreshing  at 
intervals  to  breathe  the  fresh  air  even  in  New  Street. 

In  this  connection  it  may  be  convenient  to  refer  to  other  Guard 
•economies.  Allusion  has  been  made  elsewhere  to  the  waste  of  jjjf^ 
money  on  the  maintenance  of  useless  hulks.  The  loss  to  the  service 
from  this  cause  is  seen  in  a  conspicuous  degree,  when,  as  in  the  case 
■of  the  Asia  at  Portsmouth,  the  guardship  of  the  steam  reserve  is 
allowed  to  remain  at  moorings  in  the  harbour.  At  Chatham  and 
Devonport  the  waste  of  time  and  labour,  in  keeping  up  communication 
between  the  dockyard  and  an  establishment  afloat,  has  been  obviated 
hy  bringing  the  ships  alongside. 

It  may  safely  bo  said  that  nothing  is  done  on  board  the  Asia, 
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which  could  not  be  done  better  in  an  office  on  shore.  If  the  main- 
tenance of  the  ship  with  its  cabins  gives  the  Admiralty  an  excuse  for 
refusing  lodging  allowances  to  the  officers,  the  saving  thus  effected  is 
more  than  counterbalanced  by  the  cost  of  the  ship.  To  provide 
offices  ashore  for  the  steam  reserve  would  secure  economy  in  the  end, 
but  would  entail  for  the  time  being  an  addition  to  the  vote  for  works. 
Every  board  shrinks  from  an  immediate  increase  in  expenditure  to 
secure  a  future  saving. 

stationary      "War  to  the  knife  should  be  waged  against  useless  hulks  every- 

BrKnaia.  where.  Taking  a  few  in  the  order  in  which  they  occur  in  the  Xary 
List,  the  first  to  which  special  reference  may  be  made  is  the  Britannia. 
It  is  rumoured  that  the  ship  will  shortly  be  removed  from  Dartmouth. 
The  step  will  be  wise  in  view  of  the  relaxing  climate  of  that  confined 
harbour.  It  would  be  a  still  more  effectual  measure  of  reform  to 
establish  a  school  for  cadets  in  a  suitable  building  on  shore.  Every 
naval  reformer  has  his  own  idea  as  to  the  situation  that  should  be 
selected.  The  northern  shore  of  the  Isle  of  Wight  in  the  bight 
between  Ryde  and  Cowes  offers  an  unrivalled  combination  of 
advantages,  good  sanitary  conditions,  a  charming  country  neighbour- 
hood, a  wide  expanse  of  sheltered  water  for  boating  and  cruises  in 
the  tender  attached  to  the  college,  a  commanding  view  of  a  most 
important  anchoring  ground  of  the  fleet,  and  ready  access  to  our 
principal  dockyard. 

The  estimates  show  a  total  expenditure  for  the  Britannia  of 
£43,000,  including  the  pay  and  allowances  of  three  lieutenauta,  and 
81  warrant  officers,  seamen  and  marines.  In  a  building  on  shore  the 
greater  number  of  these  ratings  could  be  dispensed  with. 

Rer«ogc.  The  flagship  at  Queenstown  is  another  of  the  useless  hulks  which 
should  be  disestablished.  The  present  complement  of  the  Revenge 
is  more  than  200,  including  CO  marines,  40  seamen,  numerous  officers' 
servants  and  miscellaneous  ratings.  Exercise  aloft  is  never  attempted. 
For  gun  drill  a  C4-pounder  is  the  only  gun  mounted  on  slides.  The 
Revenge  will  shortly  require  considerable  repair,  and  this,  it  may  lie 
assumed,  no  Board  of  Admiralty  would  sanction.  The  Revenge  should 
be  withdrawn,  and  an  efficient  coast  defence  ironclad  substituted. 
During  the  annual  manoeuvres,  the  vessel  stationed  at  Queenstown 
would  join  the  fleet,  and  the  flag  officer  at  Queenstown  should 
command  a  squadron. 

Indian  The  maintenance  and  repair  of  the  Indian  troopships  at  Portsmouth 

d«x?kyard  and  the  consequent  diversion  of  the  labour  of  the  workmen, 
and  the  attention  of  the  superintending  staff  from  services,  which 
would  directly  contribute  to  the  strength  of  the  Navy  for  war,  calls 
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for  the  careful  consideration  of  the  Admiralty.  The  Indian  troop- 
ships come  in  for  repairs  in  the  summer  season,  when  the  dockyards 
work  longer  hours  and  under  better  conditions  for  progress  generally 
than  in  the  winter.  It  is  difficult  to  keep  an  accurate  check  on  the 
whole  cost  of  the  work  on  troopships  in  the  dockyard.  The  labour, 
in  opening  dock  gates,  and  transporting  and  moving  from  basin  to 
basin,  alone  constitutes  a  serious  item. 

The  expenditure  on  the  troopships  lias  not  escaped  the  attention  of 
the  native  associations  in  India ;  and  they  are  able,  in  support  of 
their  own  views,  to  quote  the  recommendation  of  the  Simla  Army 
Commission.  The  present  arrangements  are  not  economical.  Officers 
and  crews  are  attached  to  the  ships  throughout  the  year,  while  only 
employed  usefully  during  the  trooping  season.  In  order  to  test  the 
relative  cost  of  the  present  arrangement,  tenders  should  be  invited 
from  the  great  English  steam  companies  for  the  regular  conveyance 
of  troops  to  Calcutta,  Madras,  Kurrachee  and  Rangoon. 

Since  the  Indian  troopships  were  established,  steam  communication 
with  India  has  been  extended.  Competition  would  bring  down  the 
conveyance  of  the  Indian  reliefs  considerably  below  the  cost  as  now 
conducted  by  the  Imperial  Government 

It  is  for  the  Indian  Government  to  consider  whether  the  convey- 
ance of  troops  in  ships  owned  by  the  Imperial  or  the  Indian  Govern- 
ment should  be  continued.  If  it  is  decided  to  retain  the  same 
vessels,  they  should  be  maintained  under  a  running  contract  with  a 
reliable  firm  in  the  private  trade.  The  Indian  Government  would 
save  expense,  while  Portsmouth  yard  would  be  more  free  for  the 
proper  work  of  the  Navy. 

From  the  Admiralty  stand-point,  the  opportunity  of  giving  sea 
service  to  officers  and  men  at  the  expense  of  the  Indian  Government 
is  the  only  consideration  in  favour  of  the  system.  The  1200  men 
taken  from  the  Indian  troopships  would  receive  a  much  better  train- 
ing in  the  ships  commissioned  for  the  manoeuvres. 

If  there  is  room  for  improvement  in  the  dockyards,  both  in  the  Miadirec- 
energy  and  the  supervision  of  labour,  reform  has  been  much  needed  jj^^ 
in  relation  to  the  application  of  labour.  Naval  reformers,  keenly  alive 
to  the  responsibility  for  creating  the  utmost  possible  development  of 
naval  power  with  the  means  entrusted  to  them  by  Parliament,  have 
been  disheartened  whenever  they  visited  our  dockyards,  whether  at 
home  or  abroad,  and  saw  labour  so  largely  misdirected  to  the  unfruit- 
ful task  of  ripping  up  and  reconstructing  large  numbers  of  vessels, 
corvettes,  sloops,  and  gunboats,  obsolete  in  armament  and  hopelessly 
deficient  in  the  speed  required  to  give  protection  to  commerce. 
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Nothing  has  been  so  fatal  to  the  efficient  working  of  the  dockyards 
as  the  frittering  away  of  resources  on  too  many  items.  In  the 
building  of  the  Trafalgar  at  Portsmouth  we  observe  with  satisfaction 
the  results  of  concentrated  effort.  We  shall  save  in  many  ways  by 
having  fewer  but  better  ships  in  commission. 

It  was  justly  observed  by  Captain  Harris,  "  We  deplore  the 
miserable  craft  that  we  call  sloops,  which  can  neither  sail  nor  steam. 
They  show  the  flag  in  distant  ports  and  carry  a  fair  armament,  but 
their  miserably  slow  speed  renders  them  useless.  In  war  they 
would  have  to  stow  themselves  away  into  some  neutral  port,  and 
transfer  their  crews  to  a  fast  cruiser  or  an  armed  merchant  steamer. 
We  have  had  of  late  plenty  of  opportunity  for  observation,  and  we 
say  positively  that  our  present  sloops  and  gun-vessels  are  totally 
unable  to  overtake  the  most  ordinary  merchant  steamer." 

Lord  Charles  Beresford  has  made  public  similar  views. 

It  will  be  admitted  that  the  class  of  vessels  to  which  we  refer  have 
admirable  sea-going  qualities,  and  have  done  good  service  in  the 
training  of  officers  and  seamen.  In  point  of  speed  they  are  not 
conspicuously  inferior  to  the  contemporary  ships  of  the  same  class 
in  other  navies.  Looking,  however,  to  the  marked  advance  in  point 
of  speed  which  has  been  achieved  in  recent  years  in  foreign  navies 
and  in  the  Mercantile  Marine,  inferiority  in  this  prime  element  of 
efficiency  must  be  regarded  as  a  fatal  defect. 

The  time  has  now  arrived  for  a  large  withdrawal  of  obsolete  vessels 
from  our  foreign  squadrons.  For  the  protection  of  commerce,  and  as 
a  means  of  maintaining  political  influence,  it  is  better  to  hold  our 
naval  forces  in  hand  in  a  state  of  complete  preparation  and  efficiency, 
ready  to  be  despatched  to  any  part  of  the  world,  where  our  interests 
require  it,  rather  than  to  scatter  ships  over  the  globe,  at  great  cost 
to  the  country,  and  without  being  able  to  make  on  any  one  point 
an  impressive  display  of  strength. 

On  this  subject  the  opinion  of  the  officers  of  the  French  Navy  may 
be  appropriately  quoted.  In  his  well-known  article,  contributed  to 
the  Revue  des  deux  Mondes,  in  1870,  Admiral  Aube  thus  described 
and  criticised  the  French  system  of  foreign  squadrons :  "  On  foreign 
stations  we  usually  maintain  a  frigate,  having  on  board  the  admiral 
and  his  numerous  staff,  and  two  or  three  despatch  boats.  To  each 
smaller  vessel  a  division  of  the  station  is  assigned.  The  frigate  lies 
in  the  harbour  of  the  capital,  leaving  it  only  for  an  annual  visit  to 
the  ports  of  secondary  importance.  Three  years  pass  by  in  this 
service,  nearly  always  at  anchor,  the  only  voyages  undertaken  being 
of  quite  limited  scope.    If  service  on  a  foreign  station  is  a  school, 
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it  is  a  school  of  indolence  and  indifference.  Neglect  of  professional 
duties  and  studies  is  veiled  by  a  deceptive  appearance  of  efficiency. 
After  eight  months  at  anchor  at  Valparaiso  or  Rio  de  Janeiro  nothing 
can  be  more  attractive  to  the  eye  than  the  appearance  presented 
by  one  of  our  frigates ;  the  order  and  the  cleanliness  could  not  be 
exceeded. 

"It  is  not  the  officers  in  command  of  squadrons  who  are  responsible 
for  such  a  state  of  things.  There  are  many  to  whom  their  enforced 
inactivity  is  utterly  distasteful.  But  their  movements  are  fettered 
by  the  protests  and  demands  of  ministers  and  consuls  accustomed 
to  rely  on  the  presence  of  our  war  ships.  These  men  have  no 
appreciation  of  the  necessity  for  active  cruising  at  sea,  in  order  to 
train  officers  and  crews.  If  an  admiral  absents  himself  for  a  time 
from  the  centre  of  the  station  protests  are  raised,  and  complaints  are 
sometimes  addressed  to  the  Government  at  home." 

In  the  view  of  Admiral  Aube,  the  foreign  squadrons  maintained 
under  the  French  flag  were  as  valueless  politically  as  were  the  well- 
paid  officers  of  the  diplomatic  and  consular  services. 

Another  testimony  to  the  same  effect  may  be  quoted.  It  is  that  Admiral 
of  Admiral  Jurien  de  la  Graviere.  "  Our  foreign  stations,"  he  says, 
"  are  a  useless  and  disheartening  service.  The  naval  officer  in  the  Or******- 
prime  of  his  youth  wastes  three  or  four  years  in  exile  in  an  unhealthy 
climate.  It  has  been  proposed  to  substitute  some  system  of  circula- 
tion for  the  squadrons  now  permanently  maintained  on  the  several 
stations.  It  is  the  general  desire  of  the  service.  In  this  wish  I 
heartily  join."  .  . 

Our  fleets  on  foreign  stations  are  severely  criticised  by  M.  Weyl, 
in  his  pampldet, '  La  Marine  Anglaise  ' : — 

"The  colonial  powers,  and  England  more  than  any  other,  have 
numerous  ships  maintained  for  the  empty  purpose  of  exhibiting  the 
national  flag  in  distant  seas,  which  are  useless  in  a  fighting  sense. 
Such  vessels  may  inspire  the  negro  with  awe  and  gratify  Englishmen 
by  displaying  their  flag  in  foreign  ports,  but  upon  the  first  alarm  of 
war  they  must  disappear  from  the  seas." 

Guided  by  the  experience  of  many  cruises  in  distant  waters,  I 
unhesitatingly  subscribe  to  the  protests  uttered  by  these  distinguished 
French  authorities.  France  and  England  are  the  only  powers  which 
attempt  to  cover  the  oceans  of  the  world  with  their  vessels  of  war ; 
and  we  have  carried  this  unsatisfactory  system  much  farther  than  the 
French.  It  is  due  to  the  present  Board  of  Admiralty  to  say  that  they 
are  moving  in  the  right  direction.  The  estimates  for  the  present  year 
show  an  increase  of  five  in  the  number  of  corvettes  in  commission, 
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with  a  reduction  of  five  in  the  gun  vessels  and  two  in  the  number 
of  the  gunboats.  The  policy  should  be  to  replace,  as  far  as  may  be, 
the  permanent  squadrons  abroad  by  a  flying  squadron,  and  to  keep 
in  commission  a  less  number  of  ships  of  an  efficient  type  in  lieu 
of  the  inefficient  ships  hitherto  maintained.  An  occasional  visit  to 
foreign  ports  by  an  effective  flying  squadron  always  makes  a  telling 
impression.  During  the  past  year  a  noble  squadron  of  cruisers  under 
the  German  flag  has  visited  the  Cape,  Sydney,  and  the  Pacific. 

Having  dealt  with  naval  administration,  as  it  has  been  discussed 
in  Parliament  during  the  last  session,  we  proceed  to  the  criticisms  of 
the  Treasury,  and  the  reports  of  commissions  and  committees. 

The  observations  of  the  Controller  and  Auditor  General  on  the 
appropriation  accounts  for  the  Navy  for  1885-6  are  not  particularly 
pleasant  reading  for  those  responsible  for  Admiralty  administration 
during  the  period  under  review.  Having  in  the  first  number  of  TKt 
Naval  Annttal  given  a  personal  explanation,  I  shall  not  repeat  my 
former  statements. 

In  his  methods  of  observation  and  reasoning  in  politics,  Sir  Come- 
wall  Lewis  makes  some  observations  which  have  a  wide  application 
o  the  administration  of  gigantic  affairs  under  a  parliamentary  system  : 

"  In  practical  politics  a  large  part  of  that  skill  wliich  is  derived 
from  special  knowledge  and  experience  consists  in  judging  how  many 
instances  may  serve  as  fair  specimens  of  a  class.  No  man  can  watch 
every  act,  direct  every  movement,  or  verify  every  item  of  account,  in 
those  who  are  placed  under  his  authority.  The  efficient  exercise  of 
his  functions  ...  is  to  carry  his  examination  so  far  as  to  have  a 
reasonable  assurance  that  the  facts  which  he  does  ascertain  fairly 
represent  those  which  he  does  not  ascertain." 

The  truth  is  that  every  Parliamentary  official  is  on  the  edge  of  a 
volcano.  In  the  quarter  least  anticipated  a  failure  may  occur,  ami 
he  must  lw\ir  all  the  blame  for  that  failure.  If  all  goes  well  he 
will  certainly  get  more  credit  than  he  deserves.  The  officials  will 
put  in  no  claim  to  share  in  the  honours  of  their  chief. 

On  the  present  occasion  I  would  more  particularly  refer  to  the 
services  of  the  high  j>ermanent  officials.  Most  ably,  earnestly,  faith- 
fully, and  honestly,  did  they  work  for  the  country  in  the  anxious 
period  of  preparation  against  Russia.  The  eagerness  was  intense  to 
make  good  defects,  to  fill  up  stores,  and  to  hurry  forward  ships  for 
commission.  In  the  immediate  anticipation  of  war  it  always  is,  as 
undoubtedly  it  ought  to  be,  the  paramount  consideration  to  put  the 
naval  force  into  a  state  of  efficiency;  and  if  the  ledger  is  for  the 
moment  laid  aside,  if  estimates  of  indebtedness  are  imperfect,  and  if 
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instructions  relating  to  finance  (whether  from  the  Admiralty  or 
Treasury)  are  imperfectly  obeyed  in  a  time  of  pressure  and  anxiety, 
public  opinion  will  be  indulgent  when  it  is  seen  that  the  emergency 
has  been  met  with  timely  and  well-directed  energy. 

Whenever  we  find  ourselves  face  to  face  with  the  immediate  pros- 
pect of  war,  there  will  always  be  found  deficiencies  to  be  made  good. 
The  circumstances  will  change  with  every  conflict.  Demands  will 
be  pressed  which  could  not  have  been  anticipated.  On  all  sides  the 
cry  is  heard,  "  Omnia  deficiunt  ac  uno  tempore  desunt."  The  ear 
will  be  turned  to  the  general  in  the  field,  or  the  admiral  in  command 
of  a  fleet.  The  Treasury  is  yielding  and  its  Controller  is  silent. 
For  the  latter  the  opportunity  comes  later,  when  the  excitement  of 
war  has  passed  away,  and  the  disagreeable  duty  alone  remains  of 
paying  a  heavy  bill  for  stores,  which  have  become  superfluous,  or 
for  services  which  have  not  yielded  the  results  anticipated.  The 
Abyssinian,  the  Afghan,  and  the  Soudan  campaigns,  are  recent  and 
striking  examples  of  the  difficulty  of  keeping  an  effective  check  on 
expenditure  during  the  progress  of  war.  I  say  advisedly  the  difficulty, 
and  not  the  impossibility.  It  was  jwssible  to  have  complied  with  all 
the  rules  laid  down  by  the  Treasury.    It  ought  to  have  been  done. 

The  hire  of  transports  and  cruisers  was  the  largest  item  in  the  Hire  of 
expenditure  incurred  during  the  Russian  scare,  and  the  wisdom  and  croiaeiB- 
policy  of  the  expenditure  were  under  the  circumstances  indisputable. 
The  necessity  could  only  have  been  averted  by  an  expenditure  on 
the  construction  of  fast  cruisers  on  a  far  more  liberal  scale  than 
had  been  thought  expedient  by  previous  Boards  of  Admiralty.  The 
nation  had  not  been  aroused,  as  happily  it  now  is,  to  the  neces- 
sity of  increasing  the  estimates  to  meet  a  regrettable  development 
of  naval  expenditure  by  other  powers. 

There  was  delay  in  paying  off  the  hired  cruisers  because  it  was 
thought  politic  for  the  purposes  of  negotiation  to  maintain  an 
attitude  of  instant  preparation. 

While  fully  admitting  that  the  vindication  of  the  steps  taken  by 
the  Admiralty  must  rest  entirely  on  grounds  of  public  policy,  it  may 
not  be  inopportune  to  observe  that  the  additional  employment  to 
shipping  was  offered  at  a  period  of  great  depression,  and  that  it  is 
well  that  shipowners,  who  build  vessels  in  accordance  with  Admi- 
ralty requirements,  should  occasionally  derive  benefit  from  their 
liberal  and  judicious  enterprise. 

The  system  of  purchase  and  contracts  for  the  Navy  formed  the  Purchases 
subject  of  a  recent  inquiry  by  the  committee  of  which  Mr.  Forwood  JJjftract* 
was  chairman.    Confining  our  attention  to  points  of  organisation 
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and  general  administration,  the  committee  made  several  recom- 
mendations, one  of  the  most  important  of  which  led  to  considerable 
discussion  in  the  House  of  Commons.    The  committee  recommended 
Duties  of    that  the  present  duties  of  the  Director  of  Contracts  should  l)e  ex- 

Director  of  *  ..  <.ii.ii*  i  •/> 

Contracts,  tended  to  the  negotiation  of  contracts  for  the  building  and  repair  of 
ships  and  the  construction  of  engines.  In  his  speech  on  the  Naval 
Estimates,  Mr.  Caine  strongly  objected  to  any  enlargement  of  the 
responsibilities  already  resting  upon  the  Director  of  Contracts.  That 
official  was  already  responsible  for  the  purchase  and  testing  of  naval 
stores  of  the  annual  value  of  £2,730,000.  The  purchase  of  ships  and 
machinery  would  represent  an  additional  expenditure  of  £2,464,000. 
The  general  and  conclusive  arguments  against  the  proposal  were  put 
forward  by  Captain  Hotham,  who  on  this  point  was  unable  to  concur 
with  the  other  members  of  the  committee.  He  urged  that  the  Director 
of  Contracts,  having  no  knowledge  of  ships  and  machinery,  must  be 
guided  by  the  opinion  of  the  professional  officers  of  the  Controller's 
Department.  The  Controller  was  a  Lord  of  the  Admiralty  provided 
with  the  professional  assistance  of  experts  in  shipbuilding  and 
machinery.  To  transfer  responsibility  from  the  Controller  to  the 
Director  of  Contracts  who  could  only  be  in  name  responsible,  must 
inevitably  lead  to  inefficiency  and  friction.  The  same  objections  apply 
Contracts  to  the  proposal  to  place  contracts  for  works  under  the  Director  of 
for  work*.  Confcracts  The  Director  of  Works  is  selected  from  the  corps  of  Royal 
Engineers,  as  specially  qualified  by  technical  knowledge,  and  the 
present  Director  is  a  man  of  remarkable  ability.  It  was  proved  to 
the  committee  that  the  system  of  dealing  with  contracts  under  his 
responsibility  had  worked  expeditiously  and  economically. 
Reduction  Among  other  recommendations  of  the  committee,  the  reduction  of 
yard**  dockyard  manufactures  will  be  generally  approved,  with  this  qualifi- 
|uJ£ufao*  cation,  that  the  articles  must  be  of  a  kind  which  can  be  purchased 
with  the  advantage  of  competition  in  the  private  trade.  It  would 
appear  from  the  accounts  relating  to  manufactures  in  dockyards  that 
the  actual  cost  corresponds  very  fairly  with  the  rate-book  cost,  and  that 
the  prices  in  the  rate-book  are  reasonable  prices  for  similar  articles 
as  sold  in  the  trades.  The  appointment  of  a  superior  officer  as 
Inspector  of  Stores  is  recommended  by  the  committee.  Such  an 
officer  is  very  necessary.  The  Inspector  of  Stores  is  to  be  held  respon- 
sible for  superintending  personally  the  receipt  of  all  stores,  a  duty 
hitherto  too  frequently  delegated  to  workmen  only,  who  cannot  be 
held  responsible. 

Engineer-  The  committee  spoke  in  rather  harsh  terms  of  the  Engineering 
!!mnch.     Branch  of  the  Admiralty,  as  deficient  in  ability  to  design  engines. 


of  stores. 
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They  suggested  that  the  Department  should  assume  the  initiative  in 
the  preparation  of  designs.  A  change  in  the  direction  to  which  the 
criticism  of  the  committee  would  seem  to  point  would  be  of  doubt- 
ful expediency.  In  liis  report  for  1885,  Mr.  Whitney,  Secretary  Mr. 
for  the  United  States  Navy,  rightly  observes  : — "  It  is  the  tendency  U-sIn.^' 
of  all  Government  servants  to  fall  into  grooves.  There  is  no 
antidote  so  effective  as  an  appeal  to  private  enterprise.  It  is 
difficult  to  name  a  single  component  part  of  a  first-class  vessel 
of  war  to  which  private  enterprise  has  not  made  quite  the  most 
important  contribution.  The  iron  or  steel  used  for  her  hull  and 
armour,  the  machinery,  turrets,  guns,  projectiles,  explosives,  tor- 
pedoes, search  lights,  steering  gear,  wire  cordage,  are  almost  exclu- 
sively the  inventions  of  private  individuals  and  manufactured  by 
private  establishments." 

The  writer  of  an  able  article  in  Engineering  remarks  that  the  attitude 
of  the  department  has  always  been,  and  must  necessarily  be,  critical 
rather  than  creative.  It  will  have  done  good  service  if  it  exercises 
a  close  supervision  over  work  designed  and  carried  out  by  the  con- 
tractors who  are  in  keen  competition  for  the  designs  of  the  Admiralty. 

The  duplication  and  triplication  of  returns  and  accounts  is  a  fault  Dookyard 
in  dockyard  administration,  which  the  recent  investigations  of  the  ^^t^*** 
committee  on  dockyard  accounts  and  audit,  and  of  the  sub-committees 
on  dockyard  returns  and  stores,  bring  clearly  into  view.  Deliveries  . 
of  stores  are  recorded  by  clerks  representing  the  principal  professional 
officers,  by  the  clerical  staff  of  the  accountants  in  the  yards,  and 
by  the  clerical  staff  of  the  storekeepers.  An  account  of  expenditure 
on  labour  and  stores  is  kept  by  the  principal  officers.  A  similar 
account,  prepared  from  the  same  materials  is  kept  by  the  accountant 
of  the  yard.  Certain  it  is  that  the  professional  officers  are  alone 
capable  of  dealing  efficiently  with  a  large  proportion  of  the  articles 
and  materials  supplied  to  the  Navy,  and  that  much  tabulation  and 
examination  of  figures  by  officers  who  have  no  technical  knowledge, 
is  practically  useless.  Neither  the  accountant  nor  the  storekeeper 
can  check  the  quality  of  naval  stores,  secure  economy  in  their  use,  or 
give  the  necessary  orders  to  contracting  firms. 

The  defects  which  we  criticise  in  our  own  dockyards  are  common 
to  all  establishments  conducted  by  Governments.  In  the  reports  of 
the  French  committees  on  Navy  Estimates,  allusion  is  made  again  and 
again  to  the  tendency  to  multiply  returns,  and  the  redundant  numbers 
of  .  the  clerical  staff.  M.  Menard  Dorian,  the  reporter  of  the  com- 
mittee on  the  Estimates  for  1887,  in  insisting  on  these  reductions, 
refers  to  what  he  describes  as  the  "  iuconvenients  de  ce  particu- 
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larisme  qui  semble  etre  le  caractere  dominant  des  divers  corps  de 
la  marine.  Mais  c'est  ce  particularisme  qu'ii  faudrait  faire  disparaitre 
radical  ement. 

"  L'administration  a  ete  bien  souvent  invitee  a  etudier  la  fusion 
des  divers  corps  secondaires.  Sans  doute  l'invitation  n'a  pas  et£ 
assez  imperative.  Pouvons-nous  esperer  que  la  voix  de  la  Commission 
du  Budget  sera  enfin  ecoutee  ?  Nous  attachons  ime  importance 
capitale  a  cette  petite  reibnne,  dont  le  plus  important  resultat  sera 
d'amener  fatalement  la  simplification  de  la  paperasserie,  simplifica- 
tion inconciliable  avec  l'existence  de  corps  dont  le  maiuticn  de  cette 
paperasserie  est  la  principale  raison  d*  etre." 

Recommendations  supported  by  arguments  of  so  much  weight  and 
force,  could  not  remain  neglected.  It  has  been  decided  to  reduce  the 
staff  of  clerks  in  the  French  dockyards  from  751  to  G35,  in  the  depart- 
ment of  stores,  and  from  635  to  515  in  the  department  of  victualling. 
*aPriy  °f  ^e  rePort'  °^  *ne  R°yal  Commission  appointed  to  inquire  into  the 
*ton.s.  system,  under  which  warlike  stores  are  obtained  for  Her  Majesty's 
service,  deserves  some  notice  in  an  Annual  dealing  with  naval  aflairs. 

The  armament  of  the  Xavy  has  suffered  from  the  unsatisfactory 
organisation  of  the  War  Office,  in  relation  to  the  supply  of  ordnance. 

The  final  decision  on  questions  of  the  last  importance,  and 
requiring  a  high  degree  of  technical  knowledge,  has  been  left  to  the 
judgment  of  a  Secretary  of  State,  who  is  not  supposed  to  possess 
technical  knowledge. 

The  Commission  made  two  recommendations  : 

I.  The  appointment  of  a  commission  to  lay  down  a  standard  as  to 
the  amount  of  stores  which  should  be  kept  in  hand  for  the  public 
service. 

II.  The  revival  of  the  office  of  Master-General  of  the  Ordnanc*. 
They  recommended  that  the  appointment  should  be  held  by  a  soldier 
of  the  highest  eminence,  and  that  ho  should  be  assisted  by  a  council 
of  advice  on  all  technical  questions,  while  the  remedy  proposed 
would  probably  be  effectual  in  securing  a  good  supply  of  guns. 

Director        A  sea  officer  is  indispensable  to  deal  with  gunner}'  questions  at 
OiUuLwL  tne  Admiralty.    We  have  such  an  officer  in  the  Director  of  Xaval 
Ordnance.    The  appointment  should  be  filled  by  an  officer  of  re- 
cognised eminence  in  gunnery;  and  when  a  good  man  has  bevn 
found  he  should  hold  the  position  for  five  years,  renewable,  if  it  is 
thought  fit  in  the  interests  of  the  public  service. 
Supply  of      As  to  the  supply  of  ordnance,  the  Commission  laid  down  the 
"faJun*19    soun^  principle  that  private  enterprise  for  the  manufacture  of  giina 
should  be  liberally  encouraged,  the  Government  manufacturing 
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establishments  being  maintained  on  a  moderate  scale,  and  chiefly  m&trafao- 
with  a  view  to  introducing  improvements,  setting  an  example  of  ^Ji^111 
perfection  in  workmanship  and  material,  and  testing  prices.    While  tmde- 
advising  that  the  chief  source  of  the  supply  of  ordnance  should  be 
from  the  outside,  the  Commission  record  their  favourable  impression 
of  the  high  personal  qualifications  of  the  officers  who  have  been 
engaged  in  directing  the  Royal  Arsenal  at  Woolwich. 

In  France,  a  happy  mean  has  been  reached  between  entire  depen-  French 
dence  on  private  works,  as  in  Germany,  with  the  inevitable  conse-  ByBtom" 
quence  of  subjecting  the  Government  to  the  caprices  and  conveniences 
of  one  concern,  and  the  contrary  plan  of  entire  dependence  on 
Government  works,  as  in  France  before  the  Franco-German  War. 
In  France,  under  the  new  system,  the  Government  establishments 
are  retained,  but  only  as  gun  factories,  in  which  the  parts  are 
assembled.  For  foundry  work  dependence  is  placed  on  the  private 
industries  of  the  country.  Many  of  these  works  have  found  it  to 
their  profit  to  establish  gun  factories  wliich  supplement  the  Govern- 
ment factories.  The  French  system  is  strongly  commended  by  the 
highest  military  and  naval  authorities  in  France,  by  the  author 
of  the  'Histoire  de  l'Artillerie  Francaise,'  and  by  M.  Gougeard. 
"  The  nation  which  does  not  rely  on  private  enterprise  to  supply 
the  material  of  war,  will  soon  be  distanced  in  the  race  by  powers 
which  have  had  the  wisdom  to  secure  the  support  of  such  valuable 
auxiliaries."  The  American  Gun  Foundry  Board  recommends  the 
adoption  in  the  United  States  of  the  system  now  pursued  in 
France. 

In  this  connection  it  may  be  observed  in  passing  that  it  is  not  a 
little  strange  that  it  should  have  been  permitted  to  a  Board  repre- 
senting a  foreign  Government  to  publish  to  the  world  how  great  are 
the  resources  for  the  manufacture  of  steel  we  possess  in  the  splendid 
establishment  of  Sir  Joseph  Whitworth.  It  is  most  unfortunate 
that  the  Government  has  been  debarred  from  taking  full  advantage 
of  the  co-operation  of  a  manufacturer  and  inventor  of  great  mechanical 
genius  both  for  the  supply  of  guns  and  of  the  materials  for  the  con- 
struction of  guns. 

The  hasty  manufacture  of  large  batches  of  guns  without  sufficient  Ordnanco 
trial  has  been  the  fatal  cause  of  the  waste  of  public  money  on  ufents! 
unsatisfactory  armaments.  Were  a  larger  margin  allowed  in  the 
ordnance  estimates  for  experiments,  it  would  avoid  delay  and  lead  to 
economy  in  the  end.  There  are  elements  in  the  construction  of 
ordnance  which  cannot  be  investigated  by  calculation  and  on  paper. 
The  experimental  staff  at  Shoeburyness  should  be  strengthened. 
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Naval  as  well  as  army  officers  should  be  attached  to  that  important 
establishment. 

Foreign        Lord  Randolph  Churchill  complained,  and  with  abundant  justifica- 
yBnJfc       tion,  of  the  waste  of  money  in  maintaining  useless  depots  and  yards 
abroad,  and  of  the  excessive  charge  for  supervision  in  those  estab- 
lishments* 

Trin-  A  few  specimen  cases  have  fallen  under  my  personal  observation. 

comalee.  jn  fae  course  of  my  recent  cruise  I  have  visited  Trincomalee.  The 
estimates  show  the  following  charges  for  the  maintenance  of  this 
establishment:  —  Salaries  and  allowances,  £1624;  contingencies. 
£88 ;  wages,  artificers,  and  labourers,  £2605 ;  wages,  yard  service 
afloat,  £146;  teams,  £8;  police,  £347;  extra  pay,  artificers  afloat. 
£100;  labourers,  victualling  yard,  £161 ;  total,  £5079.  In  a  small 
establishment  where  the  expenditure  on  labour  is  under  £3000,  the 
salaries  for  supervision  amount  to  £1024.  As  an  evidence  that  such 
expenditure  is  wholly  unnecessary,  I  might  quote  this  pregnant  fact, 
that  the  principal  appointment  at  Trincomalee — that  of  storekeeper 
of  the  yard,  salary  £000 — had  at  the  period  of  my  visit  been  vacant 
for  nearly  a  year.  The  duties  in  the  interval  had  been  most  efficiently 
discharged  by  a  clerk  in  receipt  of  a  salary  of  £258.  The  expenditure 
on  supervision  at  Trincomalee  is  not  by  any  means  fully  represented 
by  the  amount  shown  in  the  estimates  for  salaries.  The  residence  ot 
the  storekeeper  is  a  building  exceeding  in  size  the  residences  of  the 
Admiral  Superintendents  of  our  home  yards.  In  a  climate  where 
the  ravages  of  insects  are  most  destructive,  the  maintenance  of  such 
a  building  absorbs  a  serious  proportion  of  the  effective  labour  of  the 
yard. 

Trincomalee  is  charged  with  the  maintenance  of  another  official 
resilience  on  a  considerable  scale  for  the  Admiral  on  the  East  India 
station.  The  building  is  in  admirable  order,  standing  in  an  extensive 
and  park-like  domain.  It  contains  a  handsome  suite  of  apartments 
suitable  for  entertainments  on  the  scale  usually  expected  from  the 
governors  of  our  largest  colonies.  In  a  remote  community,  where  the 
society  consists  of  a  few  officers  of  the  engineers  and  artillery  and 
four  ladies,  the  duties  of  public  hospitality  do  not  call  for  a  residence 
for  the  admiral  such  as  I  have  described.  No  inducements  should  It- 
held  out  to  an  admiral  to  linger  in  dignified  isolation  at  Trincomalee, 
As  the  principal  adviser  on  naval  matters  generally,  and  for  the 
defences  of  tho  coast  of  Iudia,  Ins  presence  must  always  be  more 
advantageous  near  the  seat  of  government,  or  at  Bombay.  At  the 
latter  port  a  suitable  residence  is  provided,  and  rightly  so,  for  the 
accommodation  of  the  admiral. 
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Viewed  with  reference  to  the  repairs  of  the  squadron  and  the 
supply  of  stores,  the  establislunent  at  Trincomalee  is  equally 
useless.  It  possesses  neither  docks  nor  workmen,  and  nothing  is 
done  or  attempted  beyond  the  building  and  repair  of  boats.  At 
Bombay  an  efficient  dockyard  is  maintained  by  the  Indian  Govern- 
ment, and  here  all  the  heavy  repairs  of  Her  Majesty's  ships  can  be 
and  are  carried  out 

Giving  expression  to  views  strongly  impressed  by  a  personal  visit, 
it  is  my  earnest  advice  to  the  Admiralty  to  take  the  unprofitable 
items  at  Trincomalee  from  the  Naval  Estimates  of  the  future,  and  to 
hand  over  the  yard  to  the  Indian  Government,  by  whom  it  could  be 
turned  to  good  account  for  the  service  of  the  Indian  marine  and 
for  the  maintenance  of  the  lightships  and  lighthouses  on  the  coast 
of  Ceylon.  Arrangements  could  be  made  to  provide  for  the  custody 
of  stores  sent  out  to  the  fleet. 

Having  given  the  experiences  recently  formed  from  a  visit  to  Port 
Trincomalee,  I  go  back  to  the  earlier  recollections  of  a  voyage  to  BoyaL 
Jamaica,  where  another  naval  establishment  is  maintained  as  useless 
and  more  costly  than  that  at  Trincomalee.  At  Port  Royal  the  charge 
for  salaries  is  excessive  in  proportion  to  the  expenditure  on  labour. 
It  is  excessive  notwithstanding  that  the  salary  and  allowances  of  the 
commodore,  who  can  have  little  to  do  beyond  the  supervision  of  the 
dockyard,  is  not  charged  against  the  establishment  In  addition  to 
the  commodore,  the  estimates  provide  four  salaried  officers  and  five 
w  riters,  whose  salaries  and  allowances  aggregate  £2094.  The  labour 
employed  at  Port  Royal  under  this  costly  supervision  is  almost  en- 
tirely absorbed  in  patching  up  the  extensive  range  of  worm-eaten 
timber  sheds,  many  of  which  are  empty  and  not  likely,  in  any  con- 
ceivable combination  of  circumstances,  to  be  used. 

Going  back  to  the  years  immediately  preceding  my  visit,  and  for 
which  I  was  able  to  obtain  exact  figures,  the  results  of  a  careful 
re-tabulation  are  presented  in  the  following  table : — 


Jamaica  Yard.— Appropriation  of  Labour. 


Year. 

ToUl  Amount 
taken  for 
Labour. 

Repaint  to  Building!  or 
for  other  service*  timlcr 
the  head  of  Indirect 
charges. 

Coalings,  con- 
Tenlon*.  ami 
other  Services. 

Repairs  to 
Yard  Craft. 

Repairs  to 
Ships  in  Com- 
mittor] on 
Station. 

t 

£ 

£ 

1882-83 

4,991 

3,  U8 

390 

674 

719 

1881-82 

4,270 

•  • 

♦  • 

378 

1880-81 

4,675 

•  • 

703 
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Other  items  in  the  balance  sheet  of  Port  Royal  were  equally  un- 
satisfactory. We  hail  a  charge  of  £1984  for  wages  for  the  yard 
service  afloat,  the  chief  duty  being  to  supply  water  to  the  barren 
split  of  sand  and  coral  on  which  the  naval  establishment  is  placed. 
The  charge  for  police  was  £1159,  being  slightly  in  excess  of  the  cor- 
responding figure  at  the  extensive  yard  at  Bermuda.  The  table  shows 
that  practically  nothing  was  done  at  Port  itoyal  for  the  repair  of  the 
squadron.  There  are  no  resources  for  serious  repairs,  no  skilled 
labour,  and  few  tools.  There  is  no  graving  dock,  and  the  appliances 
for  careening  ships,  dating  from  the  past  days  of  brigs  and  small 
t  raft,  arc  obsolete  for  the  maintenance  of  a  steam  navy.  While  Port 
Koyal  has  thus  been  suffered  to  fall  into  decay,  Bermuda,  distant 
only  a  few  days'  sail,  has  been  equipped  at  vast  expenditure  with 
the  appliances  of  a  first-class  naval  yard  and  strongly  defended. 
When  the  Urgent,  the  receiving  ship  at  Port  Royal,  was  last  re- 
quired, she  was  partially  rigged  and  towed  to  Bermuda.  It  is  evident 
that  a  turning  point  has  been  reached  in  the  history  of  Port  RoyaL 
Of  two  things  one.  The  yard  should  be  closed  or  made  efficient. 
Rotten  shells  must  be  pulled  down.  The  machinery  must  be  in- 
creased, a  graving  dock  provided,  and  water  supplied  by  iron  piping 
in  lieu  of  the  worn  out  tanks  at  present  in  use.  To  do  these  things 
perhaps  half  a  million  is  required.  Are  we  prepared  for  this  expendi- 
ture ?  If  objections  are  raised  to  the  closing  of  Port  Royal  in  view 
of  the  progress  of  work  on  the  Panama  Canal,  it  may  be  urged  in 
reply  that  the  most  sanguine  estimates  give  eight  years  l>efore  com- 
pletion, and  that  the  Admiralty  of  the  day  may  be  trusted  to  take 
proper  steps  to  defend  British  interests.  Our  rourse  of  action  must 
l>e  decided  in  the  light  of  existing  facts,  and  all  the  circumstances  of 
the  present  time  seem  to  point  to  the  conclusion  that  the  yard  should 
1kj  closed  as  an  Admiralty  establishment  and  handed  over  to  the 
Colonial  Government, 
storwhip  The  maintenance  of  the  storeship  Lifiey  at  Coquimbo  is  another 
L,ffoy  unprofitable  item.  The  Li  Hey  was  fitted  out  for  store  service  in 
1879,  at  the  preposterous  cost  of  £30, ."00.  The  cost  of  maintenance 
is  approximately  as  under:— Pay  of  officers  and  men,  £3210 ; 
victualling  and  allowances,  £1000 ;  depreciation,  £3000;  total,  say 
£7000.  When  sounder  views  as  to  the  distribution  of  the  ships  in 
f'oreigu  squadrons  find  acceptance,  it  will  l>e  more  useless  than  it  is 
at  present  to  keep  a  depot  for  naval  stores  at  Coquimbo.  In  these 
days  of  large  facilities  of  transmission  and  supply,  it  may  be  con- 
fidently left  to  the  commercial  experience  of  the  present  able  Secretary 
to  the  Admiralty  to  provide  the  Fleet  on  the  coast  of  South  America 
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with  stores  without  putting  the  country  to  the  expense  of  a  floating 
depot. 

The  establishment  at  Ascension  is  an  inheritance  from  a  period  Aaoenaion. 
when  the  slave  trade  was  actively  pursued  on  the  West  Coast  of 
Africa,  and  a  numerous  squadron  of  brigs  and  small  cruisers  was 
maintained  by  the  British  Government  for  its  suppression.  Ascen- 
sion was,  in  those  days,  of  great  value  to  recruit  crews  stricken  down 
with  fever.  The  present  establishment  is  no  longer  required  as  a 
sanatorium  for  the  Navy,  and  looking  to  the  broad  fact  that  Ascension 
is  useless  as  a  support  to  the  Navy,  and  that  the  officers,  seamen, 
and  marines  doing  duty  on  the  island  are  unwisely  withdrawn  from 
the  force  available  for  manning  the  Navy,  it  may  be  questioned 
whether  it  is  worth  maintaining  as  a  depot  for  stores. 

As  a  coaling  station,  in  the  event  of  trade  being  diverted  in  time 
of  war  from  the  canal  to  the  route  by  the  Cape,  Ascension,  from  its 
geographical  position,  might  be  valuable.  In  considering  the  ques- 
tion of  its  retention  as  a  naval  station,  it  is  impossible  to  put  aside 
the  expenditure  of  the  past.  Spacious  storehouses  have  been  con- 
structed, of  almost  unnecessary  solidity.  Excellent  hospitals  have 
been  built  on  the  sea-level,  and  on  the  summit  of  the  peak.  Under 
careful  management  vegetation  is  spreading,  and  the  pasturage  is 
already  sufficient  to  feed  3000  sheep,  and  unlimited  supplies  of  fruit 
and  vegetables  could  be  raised.  It  might  be  worth  while  to  charter 
a  schooner  for  a  year,  and  to  see  what  could  be  done  to  supply  the 
vessels  on  the  West  Coast  of  Africa  with  fresh  meat  and  vegetables. 

Ascension  is  easily  defended.  Landing  on  the  island  is  only 
practicable  in  ordinary  weather  on  a  pier,  under  the  fire  of  machine- 
guns.  After  two  days  devoted  to  personal  examination,  I  arrived  at 
the  conclusion  that  a  reduced  naval  establishment  should  be  retained, 
that  additional  armament  should  be  supplied,  that  the  number  of 
Kroomen  for  agricultural  work  should  be  increased,  and  that  some 
inexpensive  means  of  keeping  up  a  communication  with  ships  on  the 
West  Coast  should  be  arranged. 

A  tribute  of  praise  is  well-merited  by  the  navaj.  officers  at 
Ascension  for  the  zeal  with  which  they  devote  themselves  to  their 
duties  in  an  isolated  positiou,  where  the  morale  of  an  ordinary  lands- 
man would  break  down  from  ennui. 

In  concluding  this  section,  I  desire  to  say  that,  while  anxious  to 
support  every  reform  which  gives  promise  of  good  results,  and 
believing  that  there  is  much  to  be  done,  my  experience  at  the 
Admiralty  has  left  on  my  mind  a  far  more  favourable  impression  of 
the  office  than  is  generally  entertained  by  the  public,  who  hear  of 
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nothing  that  is  done  unless  it  happens  to  go  wrong.  Officers  in  the 
executive  line  of  the  Navy  are  universally  popular.  Their  gallant  deeds 
are  before  the  country.  Civilians  are  less  fortunate.  The  work  they 
do  is  little  known,  and  rarely  appreciated  at  its  true  value.  Obliged 
to  endure  in  silence  the  weight  of  criticism,  for  the  most  part  wholly 
unmerited,  and  always  more  severe  than  they  deserve,  they  may  per- 
haps console  themselves  with  the  reflection  of  Marcus  Antoninus, 
that  it  is  royal  to  do  good  and  be  abused.  The  irresponsible  critic 
from  the  outside  generally  has  the  best  of  it  with  the  public.  It 
was  sagaciously  remarked  by  Priscilla  to  Silas  Marner,  "  It  is  a  deal 
the  best  way  of  being  master  to  let  somebody  else  do  the  ordering, 
and  keep  the  blaming  in  your  own  hands." 

It  may  be  pleaded  for  the  naval  administrations  of  all  nations  that 
they  have  been  hopelessly  baffled  in  their  efforts  by  the  progress  in 
the  art  of  destruction.  In  the  desire  to  keep  ahead  of  the  develop- 
ments of  power  under  foreign  flags,  the  Navy  is,  perhaps,  too  ready 
to  condemn  every  ship  which  is  judged  inferior  to  the  latest  pro- 
duction of  the  foreign  constructor.  There  is  a  tendency  to  exaggera- 
tion in  professional  criticism.  Indiscriminate  charges  of  wasteful 
expenditure  and  extravagance  render  people  sceptical  as  to  the  pro- 
gress which  is  really  being  made  in  strengthening  the  Navy.  The 
taxpayer  is  discouraged  by  doubts  as  to  the  judicious  application  of 
public  money.  Foreign  powers,  if  they  had  no  independent  means 
of  observation,  might  be  led  to  estimate  lightly  the  forces  which  we 
are  able  to  put  forth.  "To  talk  of  maladministration  of  the  Navy 
in  the  way  which  is  so  common  in  this  country,"  wrote  Mr.  Greville, 
"  is  to  make  our  alliance  appear  not  worth  having,  and  to  make 
all  other  nations  have  no  fear  of  our  hostility."  The  interval  of 
a  generation  since  these  wise  observations  were  penned  has  seen  no 
improvement. 

Results  If  we  turn  from  the  British  Navv  to  the  fleets  of  foreign  powers, 
under  we  disappointment  at  the  inadequate  results  from  expenditure 
foreign  expressed  with  equal  unanimity  by  officials  and  by  independent  critics, 
adminis-  The  late  M.  Gabriel  Charmes  writes,  in  accents  of  despair : — "  When 
one  studies  closely  the  state  of  our  (the  French)  Navy,  one  is  alarmed 
at  the  magnitude  of  the  work  to  be  undertaken,  not  to  effect  a  com- 
plete change,  but  to  make  use  of  it  in  its  present  state.  No  problem 
has  been  solved,  no  decision  taken."  In  his  report  for  1885,  the 
Secretary  of  the  United  States  Navy  paints  the  situation  in  the 
gloomiest  colours.  "  Since  July  1868  over  75,000,000  dollars  have 
been  expended  on  the  construction  and  repair  of  vessels.  We  have 
practically  nothing  to  show." 
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Sir  Charles  Dilke  believes  that  they  have  done  better  in  Italy. 
It  is,  he  says,  a  puzzle  to  any  civilian  mind  how  Italy,  spending 
only  one-fifth  what  we  spend,  can  produce  so  noble  a  muster  of  big 
ships.  The  answer  is  to  be  found  in  the  slow  rate  of  progress  to 
completion.  The  Duilio,  the  first  of  the  new  class,  was  launched  in 
1876,  and  only  three  ships  are  as  yet  completed.  It  is  said  that 
the  boilers  of  the  Duilio  and  Dandolo  arc  beginning  to  fail.  It  is 
further  to  be  observed  that  the  entire  naval  expenditure  of  Italy  is 
devoted  to  building,  that  the  fleet  in  commission  is  inconsiderable, 
that  there  is  little  practice  at  sea,  and  that  no  foreign  squadrons  are 
maintained.  The  charge  for  repairs  is  brouglit  to  the  lowest  point, 
and  it  may  be  doubted  whether  such  economy  is  consistent  with  that 
efficiency  which  can  only  be  gained  by  experience  at  sea. 
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CHAPTER  III. 
Manning  of  the  Navy. 

Men        Having  dealt  with  the  aggregate  expenditure  under  Navy  Estimates 
rirutUired     f°r  1887-8,  the  vote  for  men  calls  for  some  observations, 
available.       The  requirements  of  the  fleet,  and  the  numbers  available  in  the 
Jofnstone,  several  ranks  were  carefully  estimated  by  Captain  Johnstone,  R.N., 
B-N-        in  an  able  essay  to  which  the  prize  of  the  Royal  United  Service 

Institution  was  awarded. 
The  results  of  his  examination  were  tabulated  as  on  opposite  page. 
Captain  Johnstone  reckons  on  one  half  only  of  the  Naval  Reserve 

as  immediately  available.    There  is  reason  to  believe  that  we  may 

rely  on  a  much  larger  percentage  within  a  short  interval  after  the 

outbreak  of  a  war. 

increwo       The  present  board  have  raised  the  strength  of  seamen  by  1000. 

As  to  the  value  of  these  highly  trained  men  there  cannot  be  a 
question.  It  must,  however,  be  impracticable  to  meet  the  strain  of  a 
protracted  conflict  from  the  permanent  forces  of  the  Navy.  It  costs 
£300  to  train  the  boy  entered  for  the  fleet  into  the  finished  seaman  ; 
and  he  becomes  entitled  to  a  liberal  pension  at  an  early  age.  Consi- 
derations of  expense  impose  a  limit  on  the  permanent  force  of  the 
Navy.  For  manning  the  fleet  in  time  of  war,  we  must  rely  on  a 
Naval  Reserve,  and  the  Admiralty  must  look  to  it  that  the  force  is 
efficient.  If  they  are  satisfied  with  the  force  as  at  present  con- 
stituted, it  would  seem  better  to  have  added  5000  men  to  the  reserve 
than  1000  to  the  standing  force.  The  complements  required  for 
ships  commissioned  in  peace  could  still  have  been  furnished  with- 
out adding  to  the  strength  of  the  permanent  force,  by  taking  men 
out  of  the  stationary  ships  and  from  the  harbour  billets,  in  which 
manv  stowaways  are  still  to  be  found. 

It  is  natural  that  naval  officers  should  prefer  men  trained  under 
their  own  admirable  system,  to  men  brought  in  from  the  Mercantile 
Marine,  who  will  certainly  have  much  to  learn  when  they  first  enter 
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the  Navy.  Trouble  must,  however,  be  given  ungrudgingly  where 
the  interests  of  the  country  are  at  stake.  It  is  highly  desirable  that 
the  Navy  should  be  manned  on  a  more  expansive  and  elastic  system 
tlian  at  present.  The  British  Navy  is  the  only  Navy  where  the  ships 
are  manned  with  a  body  of  men  all  of  whom  have  been  trained  to 
the  service  from  boyhood.  In  the  fleets  of  the  continental  powers, 
the  system  of  conscription  causes  a  rapid  flow  of  men  in  and  out  of 
the  service.  The  ships  are  full  of  raw  hands  and  the  work  of  training 
is  continually  going  forward.  The  question  of  reserves  of  the  Navy 
will  be  dealt  with  in  more  detail  in  the  section  devoted  to  naval 
mobilisation. 

the  Marin©  ^ne  wno^e  question  of  manning  the  Navy  must  at  an  early  day  be 
reviewed  in  connection  with  the  revolutionary  change  in  the  character 
of  our  ships.  Masts  and  sails  are  disappearing:  guns  are  being 
worked  by  hydraulic  power;  boats  are  driven  by  steam.  The 
seaman's  art  is  being  applied  to  rigging  out  torpedo  nets  and  laying 
counter  mines.  In  these  altered  conditions  marines  or  marine 
artillery  may  be  trained  to  take  a  more  general  share  in  the  duties  of 
a  man-of-war.  Their  instruction  begins  later  and  involves  consider- 
ably less  expense  to  the  country  than  that  of  the  blue-jacket,  who  is 
taught  many  things  which  he  will  have  few  opportunities  of  turning 
to  account  in  the  course  of  his  service  in  a  mastless  ironclad.  It  is 
owing,  chiefly  to  the  late  entry  that  the  recruitment  of  the  corps  of 
marines  is  less  expensive  than  the  raising  of  seamen.  With  the 
great  advance  which  has  taken  place  in  the  public  education,  it  should 
certainly  be  possible  to  enter  young  men,  at  the  age  fixed  for 
enlistment  in  the  Marine  Artillery,  with  sufficient  education  to  enable 
them  to  go  through  the  course  of  instruction  in  a  gunnery  ship  or  a 
torpedo  school. 

In  a  not  far  distant  future  we  may  expect  to  see  the  present  force 
of  marine  artillery  considerably  enlarged.  The  officers  of  the  latter 
force  may  be  lieutenants  of  the  Navy,  the  list  being  strengthened  to 
meet  the  new  demand.  The  marines  may  remain  as  at  present,  in 
barracks.  Their  training  in  gunnery  and  the  torpedo  may  be  received 
side  by  side  with  seamen,  and  in  the  same  drill-ships.  The  dress 
will  probably  be  better  adapted  than  at  present  to  freedom  of 
movement.  If  something  is  lost  in  precision  of  movement  on 
parade,  the  marines  will  gain  in  efficiency  for  duty  on  board  ship.. 
In  oyir  masted  ships  the  full  complement  of  seamen  will  be  retained. 
But  as  our  mastless  ships  increase,  so  we  may  rely  more  largely 
than  at  present  on  that  splendid  amphibious  force  which  has  been 
created  in  the  marines. 


Digitized  by  Google 


MANNING  OF  THE  NAVY.  33 

The  blue-jacket  is  not  doomed  to  disappear.  He  will  be  retained 
because  the  thorough  seaman  must  always  remain  indispensable.  The 
change,  anticipated  in  the  preceding  observations,  will  be  limited  to  a 
re-adjustment  of  numbers,  as  between  the  blue-jacket  and  the  marine 
artilleryman. 

A  point  of  importance  in  connection  with  training  in  gunnery  is  Special 
raised  by  Captain  Harris  in  his  last  essay : — "  At  each  of  our  gunnery  ^^Sn  of 
establishments,  in  addition  to  the  present  very  satisfactory  course  of  P1? 

,  , i  ,.  quired  in 

training,  we  have  persistently  advocated  a  more  severe  course  of  the  Nary, 
instruction  in  firing  heavy  guns  at  sea  against  moving  targets.  With 
a  heavy  armament  the  value  of  a  well-delivered  shot  is  worth  one 
hundred  times  its  former  value.  It  may  actually  decide  an  action. 
A  seaman  who  is  captain  of  a  big  gun  and  combines  a  well-trained 
hand  and  eye  is  worth  any  wages.  Our  future  captains  of  heavy 
guns  must  be  specialists.  It  is  not  given  to  everyone  to  be  a  good 
shot  in  the  sporting  field,  while  to  others  it  is  innate.  It  is  the  same 
in  the  working  of  heavy  guns." 

In  the  British  Navy  the  general  system  of  training  in  the  ships  General 
has  been  brought  to  ideal  perfection  by  the  efforts  of  many  able  traminK- 
officers,  who  have  devoted  themselves  with  rare  zeal  and  intelligence 
to  the  work.  At  the  next  stage  in  his  career  the  young  seaman  has 
hitherto  been  placed  in  a  position  of  temptation,  which  has  often 
marred  the  good  work  of  the  training  ship.  He  has  been  turned 
over  to  a  receiving  ship  in  the  home  ports,  where  the  supervision  is 
necessarily  less  strict,  where  he  is  exposed  to  the  bad  influences  of 
the  shore,  and  where  he  has  been  allowed  to  remain  for  months  before 
being  sent  to  a  sea-going  ship.  The  result  was  lately  described  by 
Sir  Edward  Fanshawe  : — 

"Whilst  I  was  at  Portsmouth  there  were  400  young  ordinary 
seamen  at  one  time  in  the  flag-ships,  of  whom,  on  leaving  their 
training-ships,  there  were  not  more  than  one  per  cent,  who  had  not 
got  'very  good'  certificates;  of  these  400  young  seamen  I  think 
about  one-fourth  had  already  got  into  second-class  for  conduct." 

The  training  squadron,  which,  as  it  will  be  observed  with  general 
satisfaction,  the  present  Board  has  resolved  to  retain,  offers  the  best 
remedy  for  this  great  evil  of  detention  at  an  early  age  in  a  harbour 
ship.  The  training  squadron  returns  to  the  home  ports  two  or  three 
times  a  year,  and  there  should  be  no  difficulty  in  securing  that  all 
boys  of  the  first  class,  on  passing  out  of  the  training  sliip,  are  sent  at 
once  to  sea-going  ships.  It  is,  as  was  remarked  to  me  by  Captain 
Bradshaw,  when  at  the  head  of  the  training  service,  what  they  look 
forward  to  and  what  they  enter  for.    It  should  be  arranged  that  the 

D 


Digitized  by  Google 


THE  NAVAL  ANNUAL. 


boys,  who  are  ready  for  sea,  should  remain  in  the  training  ships 
until  they  can  be  turned  over  into  the  flying  squadron.  Many  other 
means  will  occur  to  the  naval  mind  as  a  remedy  for  the  great  evil 
of  a  long  detention  of  young  seamen  in  the  home  ports.  When  the 
ironclads  of  the  A  gin  court  type  succeed  the  Duke  of  Wellington 
and  the  Royal  Adelaide  as  receiving  ships  at  the  ports,  they  should 
be  regarded  as  sea-going  ships,  and  taken  to  sea  for  forty-eight 
hours  at  least  once  a  fortnight  during  the  cruising  season.  An  occa- 
sional cruise  in  the  Channel  would  be  beneficial  alike  to  officers 
and  men. 

Length  of  Passing  from  the  stage  of  training  to  the  general  conditions  of 
aioniT service  at  sea,  the  commissions  of  Her  Majesty's  ships  are  still  not 
unfrequently  prolonged  for  a  period  of  four  years.  It  would  be  a 
boon  to  the  Naval  Service  if  we  were  to  adopt  the  German  rule, 
relieving  men  serving  on  distant  foreign  stations  every  two  years. 
When  the  German  Training  Squadron  recently  visited  Sydney,  every 
man  who  had  been  more  than  two  years  in  the  squadron  was  sent 
home.  There  is  no  necessity  for  calling  upon  officers  and  men 
for  those  hard  sacrifices,  which  were  more  or  less  unavoidable  in 
the  former  days  of  slower  communications.  Absence  for  three,  four, 
or  five  years  is  a  great  hardship.  For  the  elder  men  it  is  a  cruel 
severance  of  home  ties;  in  the  young  men  it  does  not  strengthen 
patriotism. 

"  Men  without  country,  who,  too  long  estranged, 
Had  found  no  native  home,  or  found  it  changed." 

Byron—  The  Island,  Canto  1. 

The  present  system  is  maintained  on  the  ground  ot  economy.  If 
it  tends  to  make  naval  service  unpopular  it  is  a  doubtful  economy. 
Advantageous  terms  can  l>e  negotiated,  in  connection  with  the 
Coat  of      mail  contracts,  for  the  conveyance  of  reliefs  to  foreign  stations.  The 
reliefs.      reliefs  for  the  German  squadron  which  recently  visited  Sydney  were 
conveyed  by  the  subsidised  steamers  running  to  Australia  under  the 
German  flag.    By  making  use  of  the  facilities  now  offered  in  the 
Mercantile  Marine,  the  necessity  of  keeping  up  such  vessels  as  the 
Orontes  and  the  Tamar  could  be  avoided.    The  saving  would  go 
far  to  cover  the  charges  for  the  conveyance  of  men  by  the  ordinary 
steamers,  and  thus  a  boon  might  be  conceded  without  putting  an 
additional  charge  upon  the  estimates. 
Special         If  ifc  were  thought  desirable  for  purposes  of  training  to  send  out 
reiSfaon    rdicfe  to  the  Australian»  Pacific  and  China  squadrons  in  ships  carrying 
Australian  the  pendant,  vessels  suitable  for  the  service  should  be  employed.  Two 
auxiliary  screw  sailing  ships,  of  3000  tons  displacement,  fully  rigged 


Digitized  by  Google 


MANNING  OF  THE  NAVY.  35 

clipper-ship  models,  with  sufficient  power  to  steam  eight  to  ten 
knots  in  a  calm,  would  be  suitable  for  the  purpose.  No  attempt 
should  be  made  to  introduce  a  serious  armament.  Adding  some 
details  from  a  letter  received  from  Lord  Alcester,  when  in  charge  of 
the  difficult  negotiations  successfully  conducted  in  the  Bocche  di 
Cattero,  they  should  have  poops  for  the  accommodation  of  officers, 
the  gun -room  officers  messing  in  the  ward-room,  but  with  their  own 
mess  to  live  in,  longer  top-gallant,  forecastles,  cables  working  on  the 
upper  deck,  and  the  crew  messing  on  the  main  deck,  which  should  be 
fitted  with  large  air-ports  and  not  for  guns. 

The  tendency  of  the  day  is  to  treat  sailing-power  with  contempt. 
In  former  times,  when  sailing-vessels  afforded  the  only  means  of 
maintaining  distant  communication,  great  results  were  obtained  by 
vessels  skilfully  designed  for  fast  sailing,  manned  with  strong  crews, 
and  capable  of  spreading  a  large  area  of  canvas.  The  Lightning 
accomplished  her  outward  voyage  from  Liverpool  to  Melbourne  in 
sixty-four  days,  and  the  return  voyage  in  sixty-two  days.  The  art  of 
building  sailing-ships  is  not  lost. 

In  the  French  Navy  the  training  of  seamen  in  sailing  vessels  is 
pursued  with  much  confidence  in  its  value.  On  the  20th  August 
last  a  sailing  frigate,  the  Melpomene,  of  2000  tons  displacement,  was 
launched  at  Rochefort  to  replace  the  Resolute,  the  former  training- 
ship  for  seamen.  A  sister-ship  to  the  Melpomene  is  under  construc- 
tion at  the  same  port. 

In  connection  with  the  manning  of  the  Navy,  the  age  of  admission  Age  for 
into  the  coastguard  seems  to  call  for  consideration.  It  is  a  question 
whether  the  men  are  not  allowed  to  leave  the  service  afloat  too  soon. 
If  a  longer  term  were  required,  men  would  have  had  a  more  thorough 
training  at  sea  before  entering  the  reserve,  while  a  greater  inducement 
would  be  held  out  to  enter  for  a  second  engagement  in  the  Navy. 

The  promotion  of  two  warrant  officers,  Mr.  James  Webber  and 
Mr.  Richard  A.  Cathie,  to  lieutenants'  rank  is  an  incident  of  the  year  JJJJJjJJ 
which  will  command  general  approval.    The  warrant  officers  of  the  officer*. 
Navy  merit  recognition  not  less  than  the  non-commissioned  officers 
of  the  Army. 

In  the  last  session  the  position  of  the  lieutenants  of  the  Navy  was  Lieuton- 
brought  before  the  House  of  Lords  by  Lord  Sudeley,  in  one  of  those  &nl8y  R,N' 
painstaking  speeches  which  he  has  from  time  to  time  delivered  in 
both  Houses  of  Parliament  on  subjects  connected  with  his  old  sen-ice. 
The  lieutenants  at  the  present  time  labour  under  a  two-fold  dis- 
advantage. Not  more  than  two  out  of  nine  reach  the  rank  of 
commander ;  wliile  the  authorised  number  of  lieutenants  being  1000 
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and  the  actual  number  873,  it  is  impossible  to  allow  any  special 
retirements.  Lord  Sudeley  would  administer  consolation  by  an  increase 
uf  pay  on  eight  years'  seniority.  Lord  Elphinstone,  on  behalf  of  the 
Admiralty,  announced  an  increase  in  the  commanders  from  225  to  27" 
by  annual  additions  of  seven  to  the  existing  list.  This  would  give 
promotion  to  two  lieutenants  in  seven. 

The  lieutenants  of  the  Navy  are  officers  of  the  highest  merit.  They 
are  often  called  upon  for  hard  and  dangerous  service.  The  qualifica- 
tions required  embrace  a  wide  range  of  practical  and  theoretical 
knowledge,  in  seamanship  and  steam,  gunnery  and  navigation.  T«> 
these  let  us  add  tact  and  judgment.  No  just  grievance  affecting  the 
lieutenants  should  be  suffered  to  remain  unredressed. 
Engineer*  The  country  will  be  not  less  ready  to  be  liberal  in  its  dealings  with 
the  engineers  of  the  Navy.  New  responsibilities  are  being  continual]  v 
thrown  upon  the  mechanical  officers  through  the  extended  use  of 
hydraulic  and  steam  machinery  in  the  working  of  mastless  ships,  and 
through  the  introduction  of  the  torpedo.  All  claims  which  may  arise 
in  connection  with  these  changes  should  l>e  promptly  met,  and  the 
acknowledgment  should  be  given  by  special  rates  of  charge  pay, 
rather  than  by  a  general  increase  without  regard  to  the  duties 
performed. 

Marino  In  dealing  with  the  manning  of  the  Navy,  the  position  of  the 
maiids.  officers  of  the  marines  demands  consideration.  This  fine  eorj*?  suffer* 
from  the  want  of  those  prizes  ami  prospects  of  advancement  which 
are  open  to  the  Army  and  to  the  Executive  line  of  the  Navy.  It 
would  lie  an  act  of  justice  to  reserve  one  or  more  of  the  commands 
held  by  general  officers  of  the  Army  for  generals  of  the  marine 
fort  es.  Foreign  stations,  such  as  Hermuda.  Jamaica,  or  Hongkong ; 
home  commands,  such  as  Plymouth  and  Chatham,  intimately  asso- 
ciated as  they  are  with  the  Navy,  might  l>c  given,  from  time  to  time, 
to  marine  officers  with  the  claims  of  good  service  in  the  field. 
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CHAPTER  IV. 

Nayal  Mobilisation  and  Defence  of  Commercial  Harbours. 

The  new  development  given  to  the  Intelligence  Department  is  a 
feature  in  the  naval  administration  of  the  year.  Credit  for  the 
extension  of  this  important  branch  must  be  attributed  to  Lord  Charles 
Beresford;  but  the  public  ought  to  know  that  before  that  gallant 
and  popular  officer  took  up  the  subject,  the  work  of  collecting  and 
combining  all  the  information  in  the  possession  of  the  Admiralty  had 
been  going  forward  under  the  direction  of  Captain  Hall.  I  can 
certify  from  personal  knowledge  to  the  method  and  completeness 
of  the  work.  When  the  active  operations  of  war  were  undertaken 
on  the  Nile,  and  were  contemplated  in  the  Baltic,  the  Intelligence 
Department  responded,  in  a  manner  highly  creditable  to  the  officers 
concerned,  to  the  sudden  and  large  demands  which  were  made  for 
minute  and  accurate  information. 

The  private  memorandum  prepared  by  Lord  Charles  Beresford  for  Lord 
the  consideration  of  the  Board  of  Admiralty  was  an  unauthorised 
publication,  and  the  administration  of  the  Navy  was  criticised  in  a  ford'B 
tone  which  would  not  have  been  adopted  in  a  paper  intended  for  5 
publication.  It  is  the  duty  of  every  naval  officer,  and  especially  of 
those  who  fill  responsible  positions  at  the  Admiralty,  to  scrutinise 
with  ceaseless  vigilance.  Where  they  see  defects  they  should  propose 
reforms.  It  is  not  less  a  duty  to  uphold  the  influence  of  England  and 
to  impress  on  foreign  nations  a  wholesome  dread  of  the  power  of  her 
fleets  and  armies.  By  skilful  conduct  and  brave  deeds  Lord  Charles 
Beresford  has  done  liis  part  in  sustaining  the  naval  renown  of  his 
country.  He  cannot  desire  to  weaken  it  by  exaggerated  criticisms. 
It  was  evident  from  the  terms  of  his  memorandum  that  the  gallant 
officer  himself  was  not  dissatisfied  with  our  naval  position  in  its  main 
features.  It  was  not  for  greater  activity  in  shipbuilding,  or  for  a  more 
numerous  permanent  force  of  men  and  officers,  nor  for  additional 
naval  stations  abroad  that  he  pressed.  It  was  on  the  want  of  a 
perfect  scheme  of  mobilisation  that  he  chiefly  insisted. 
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From  the  dawn  of  modem  history  downwards  it  is  impossible  to 
recall  a  time  when  reproaches  have  not  been  heaped  upon  the 
Admiralty.  The  present  occasion  is  the  first  in  which  it  has  been 
seriously  suggested  that,  if  a  sudden  emergency  arose,  the  naval 
members  of  the  Board  would  be  unable  to  make  instant  and  effective 
use  of  nil  the  resources  at  their  disposal.  Such  a  charge  cannot  be 
sustained  by  our  experience  of  the  past  When,  after  a  long  peace, 
the  country  was  suddenly  plunged  into  the  Crimean  War,  no  deficiency 
was  shown  in  power  of  naval  mobilisation.  We  were  lacking  in  ships 
adapted  to  the  work  which  the  Navy  was  called  upon  to  do,  in 
armoured  sliips  for  bombardment,  and  in  gunboats  of  light  draught 
for  the  Baltic.  Our  mobilisation  was  not  defective.  Ou  a  recent 
occasion  Lord  Charles  Beresford  himself  acknowledges  the  promptitude 
with  which  the  deficiencies  of  the  Navy  in  cruisers  were  made  good 
by  the  department  immediately  concerned,  and  wliich  had  prepared 
itself  for  such  an  emergency  by  previous  careful  examination  of  all 
suitable  ships  in  the  Mercantile  Marine.  To  admit  that  the  organisa- 
tion of  the  Admiralty  for  war  was  so  inefficient,  as  unprofessional 
readers  might  be  led  to  infer  from  a  perusal  of  the  memorandum, 
would  imply  a  charge  of  extreme  gravity  against  a  long  line  of 
able,  distinguished,  and  devoted  naval  officers,  who  have  served  at  the 
Admiralty.  Mobilisation,  that  is  to  say  effective  use  of  such  resources 
as  exist,  depends  in  the  main  on  them.  On  Parliament  and  on  the 
Government  of  the  day  the  responsibility  would  rest  for  parsimony 
in  crippling  the  resources  of  the  Navy.  If  we  are  wanting  in  sliips, 
or  deficient  in  men,  the  government  of  the  country  must  bear  the 
blame.  If  our  mobilisation  were  defective,  the  responsibility  would 
lie  with  some  of  the  best  officers  of  the  Navy  in  the  present  and  the 
past. 

In  dealing  with  the  subject  of  organisation,  Lord  Charles  Beresford 
submits  for  the  consideration  of  his  colleagues  as  his  principal 
proposal  a  considerable  development  of  the  Foreign  Intelligence 
i  ,tl  Department.  In  pressing  for  the  acceptance  of  his  own  excellent 
Hal],  R.N.  recommendations  in  a  minute  prepared  for  circulation  in  office  he  was 
not  caUed  upon  to  do  that  justice  to  the  officers  who  had  served  in 
the  Intelligence  Department  which,  in  a  document  of  a  different 
character,  he  would  gladly  have  rendered.  No  officer  could  have 
worked  more  assiduously  than  Captain  HalL  It  was  under  his 
direction  that  the  Intelligence  Branch  was  first  established,  and  he 
was  assisted  by  officers  with  a  devotion  and  ability  equal  to  his  own. 
As  a  result  of  their  la1>ours,  the  Admiralty  was  already  in  pos- 
session of  a  larje  mnss  of  information,  methodically  tabulated  and 
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digested,  and  embracing  within  its  range  the  whole  habitable  globe.  Approval 
To  give  this  well-merited  praise  to  Captain  Hall  and  his  sub-  cnariea 
ordinates  is  not  to  question  the  merits  of  the  plan  recommended  Bares- 
by  Lord  Charles  Beresford.    There  is  much  more  good  work  to  be  poaals. 
done,  and  the  reinforcement  of  the  department  by  the  officers  of 
exceptional  ability  who  have  been  selected  for  the  service  cannot 
but  strengthen  the  Admiralty  in  that  power  of  prompt  and  effective 
action  in  an  emergency,  for  which  Lord  Charles  Beresford  has  rightly 
expressed  anxiety.    The  Intelligence  Department  does  the  work  of 
Chief  of  the  Staff  for  the  Navy. 

In  connection  with  the  Intelligence  Branch,  it  may  not  \ye  super-  joint 
fluous  to  point  out  that  much  may  be  done  to  establish  more  intimate  ^on, 

.  Admiralty 
relations  with  the  sister  service.    If  the  Admiralty  have  information  and  War 

Office 

in  their  possession  which  would  be  valuable  to  the  Army,  and  if  the 
Army  have  information  which  would  be  valuable  to  the  Navy,  and 
there  be  neglect  on  either  side  to  convey  such  information  to  the 
other,  the  public  service  suffers.  This  should  be  closely  watched  by 
Lord  Charles  Beresford  and  his  colleagues. 

Turning  from  the  Intelligence  Department  to  the  force  available  Numbers 
for  manning  the  Navy,  the  deficiency  in  the  number  of  lieutenants  * J^man- 
must  always  be  felt  when  the  Navy  is  placed  on  a  war  footing.   To  ning  the 
increase  the  permanent  strength  of  lieutenants  is  not  desirable.    In  Lteuten- 
peace  it  is  not  possible  to  give  to  a  largely  increased  number  sufficient 
sea  service,  or  reasonable  prospects  of  advancement   The  immediate  in  war.eP" 
requirements  of  a  war  would  be  met  by  the  promotion  of  sub- 
lieutenants and  warrant  officers,  and  by  handing  over  all  non-fighting 
ships  to  officers  selected  from  the  Mercantile  Marine. 

While,  however,  the  Navy  possesses  in  itself  considerable  elasticity,  Lieuten- 
the  best  officers  in  the  Merchant  service,  and  it  has  many  well  able  *n*»R 
to  render  aid  to  the  Navy  and  to  the  country,  should  be  selected  and 
trained  to  do  duty  in  the  fleet  In  the  enrolment  and  training  of 
officers  of  the  Royal  Naval  Reserve  the  arrangements  have  until 
recently  left  much  to  be  desired.  More  care  should  have  been  taken 
in  the  enrolment,  more  pains  should  have  been  bestowed  on  the 
training.  The  entry  of  officers  for  the  Naval  Reserve  is  a  duty  of 
great  importance,  and  it  is  difficult  for  officers  holding  other  appoint- 
ments and  commands  to  keep  touch  with  the  Mercantile  Marine. 
The  captains  of  the  Reserve  ships  are  in  the  best  position  for  this 
purpose ;  but  they  have  many  duties,  and  it  may  be  found  desirable 
hereafter  to  appoint  retired  officers  of  rank  to  the  principal  ports 
whose  special  duty  it  should  be  to  direct  the  action  of  the  shipping 
masters  and  the  Mercantile  Marine  associations  in  the  selection  of 
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young  officers  coming  on  in  the  Merchant  service,  whom  it  might  be 
for  the  public  advantage  to  attract  into  the  Naval  Reserve. 

The  regulations  for  the  entry  of  officers  for  the  Naval  Reserve  have 
recently  undergone  judicious  revision.  The  Admiralty  and  the  Naval 
Reserves  office  deserve  credit  for  the  pains  devoted  to  this  important 
task. 

Passing  from  the  entry  of  officers  to  the  training,  sometlung  is 
needed  beyond  the  instruction  which  can  be  gained  for  twenty-eight 
days  in  a  drill-shed.  It  is  a  useful  preliminary,  but  it  should  be 
carried  further.  This  has  been  duly  considered  in  the  new  regula- 
tions. Officers  of  the  Naval  Reserve  have  now  an  opportunity  of 
passing  through  a  short  course  in  the  gunnery  or  torpedo  school,  or 
embarking  in  the  fleet  during  the  evolutionary  cruise  which  will  now 
probably  take  place  annually.  It  only  remains  for  the  Admiralty  to 
encourage  the  officers  of  the  Naval  Reserve  to  avail  themselves  of  the 
facilities  now  afforded,  whether  by  a  payment  on  passing  through 
such  an  examination  as  would  be  a  satisfactory  test  of  efficiency, 
or  by  making  promotion  conditional  on  passing  through  a  certain 
course  of  instruction. 

The  provision  enabling  officers  of  the  Royal  Naval  Reserve  to  serve 
a  year  in  the  Navy,  with  an  annual  retaining  fee  on  the  completion 
of  their  service,  will,  we  may  hope,  attract  a  considerable  number. 
It  will  be  noted  with  satisfaction  that  one  officer  has  already  entered 
in  the  Colossus.  Should  officers  be  appointed  to  watch  over  the 
interests  of  the  Naval  Reserve  in  the  large  ports,  they  would  have 
an  opportunity  of  exerting  valuable  influence  in  inducing  lieutenants 
of  the  Naval  Reserve  to  respond  to  the  invitation  which  has  now 
been  given  from  the  Admiralty. 

Passing  from  the  training  of  officers  to  the  training  of  men  of  the 
Naval  Reserve,  every  opportunity  should  lie  taken  of  extending  it 
teyond  its  limited  range  in  the  drill  ships.  When  a  large  fleet  is 
commissioned  for  the  annual  manoeuvres  the  complements  should 
include  some  proportion  of  Naval  Reserve  men.  It  would  be  a  mark 
of  the  confidence  of  the  Admiralty,  and  be  useful  as  a  test  of  efficiency. 
It  is  to  be  regretted  that  the  Naval  Reserve  were  not  called  out  on 
the  occasion  of  the  Jubilee  review,  and  for  the  subsequent  manoeuvres. 

Among  the  suggestions  contained  in  the  memorandum  of  Lord 
Charles  Beresford,  that  relating  to  engine  room  complements  par- 
ticularly deserves  attention.  It  is  obvious  that  we  have  not  a 
sufficient  staff  of  engineers,  or  a  sufficiently  numerous  body  of  stokers 
to  man  the  Navy  in  time  of  war.  For  reinforcements  we  must  look 
to  the  Mercantile  Marine.  We  were  so  reinforced  during  the  Russian 
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scare.  As  each  troopship  and  transport  and  cruiser  was  taken  up 
for  the  public  sen-ice,  the  engine-room  staff  were  invited  to  volunteer 
for  service,  and  to  a  man  responded  to  the  call.  Lord  Charles 
Beresford  truly  says,  "  the  duties  of  the  engine  room  require  skill  and 
experience."  It  is  certain  that  no  officers  and  stokers  fortuitously 
selected  from  the  Naval  Iteserve  would  have  been  so  efficient  to 
take  charge  of  the  engines  of  the  cruisers  hired  for  the  Navy  as 
those  who  had  been  long  serving  in  the  several  vessels.  We  may 
anticipate  the  same  patriotic  answer  to  all  future  appeals.  If  this 
should  be  the  case,  the  establishment  of  a  large  reserve  of  engineers 
and  stokers  becomes  a  matter  of  less  urgency  than  would  at  first 
appear.  It  is  nevertheless  a  highly  desirable  step.  If  for  no  other 
purpose,  it  would  be  valuable  for  the  impression  of  preparation  it 
would  tend  to  create  abroad. 

Turning  to  the  strength  of  the  Eeserve,  it  should  be  raised  to  Strength 
40,000,  in  conformity  with  the  too  long  neglected  recommendation 
of  the  Manning  Commission.  This  number  would  be  inclusive  of 
stokers,  of  that  valuable  second-class  reserve  for  which  our  fisheries, 
carried  on  with  so  much  hardihood  and  enterprise  from  the  Nore 
to  the  Hebrides,  supply  an  inexhaustible  recruiting  ground,  and  the 
Volunteers. 

The  best  men  among  the  80,000  of  French  Inscription  Maritime 
are  recruited  from  their  fisheries.  The  number  of  their  reserves  is 
made  up  by  including  landsmen  with  the  slenderest  acquaintance 
with  the  things  of  the  sea.  The  want  of  a  seaman's  experience  is 
perhaps  less  felt  in  these  days  of  steam.  It  justified  the  suggestion 
put  forward  in  another  section  for  a  considerable  augmentation  of 
the  Marine  Artillery. 

The  employment  of  seamen  in  the  Mercantile  Marine  does  not 
increase,  and  is  not  likely  to  but  there  are  large  numbers 

thoroughly  eligible  for  the  Naval  Iteserve  who  have  not  joined. 
The  terms  offered  being  already  so  liberal,  any  increase  of  the  present 
retainers  cannot  be  recommended. 

The  Naval  Artillery  Volunteers  are  greatly  indebted  to  the  present  Royal 
Board  for  the  wise  decision  to  give  a  capitation  grant  on  strict  Artillery 
conditions  as  to  efficiency.    They  took  part  in  the  Jubilee  review,  Volun- 
and  in  the  march  past  before  the  Queen  at  Buckingham  Palace. 

In  a  Paper  read  by  Admiral  Arthur  before  the  United  Service 
Institution  in  1886,  it  was  wisely  recommended  that  the  Royal  Naval 
Artillery  Volunteers,  hitherto  a  somewhat  isolated  force,  should  be 
more  directly  associated  with  the  coastguard  for  coast  defence, 
that  they  should  be  embarked  in  the  first  reserve  squadron  when 
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assembled  for  the  annual  exercises,  and  employed  in  patrolling 
the  coast  when  the  coastguard  are  embarked  for  their  annual 
course.  As'  to  numbers,  Admiral  Arthur  recommended  that  every 
l>ort  in  the  kingdom  should  be  invited  to  raise  a  battery  of  60  or 
80  men  for  local  defence.  Sir  George  Elliot  asks  for  a  much  larger 
number. 

The  organisation  of  the  Royal  Naval  Volunteer  forces  will  require 
further  careful  consideration.  Experience  will  probably  show  that 
efficiency  will  be  best  secured  by  an  organisation  in  two  divisions. 

The  men  selected  for  the  torpedo  service  should  be  specially  trained 
in  steam  launches,  which  should  be  attached  to  certain  harbours  for 
purposes  of  instruction.  A  capitation  grant  should  be  paid  on  a  higher 
scale  for  thoroughly  efficient  torpedo  boatmen. 

The  Naval  Volunteers  of  the  artillery  division  should  receive  their 
training  ashore  and  afloat,  as  at  present. 

The  maximum  strength  of  the  Royal  Naval  Artillery  Volunteers 
should  be  fixed  at  5000  ;  to  be  hereafter  increased,  when  their  line  of 
duty  in  connection  with  the  Navy  has  been  more  completely  deter- 
mined. 

Drill  of        in  connection  with  the  Naval  Reserve  the  establishment  of  places 

Naval  Re-  ...  .  .  . 

Bcrro  for  drill  in  India  and  the  Colonies  seems  highly  desirable.  .During 
abroad.  mv  fg^nt  cruise  I  have  been  impressed  by  the  unfortunate  position 
of  British  seamen  detained  in  our  Indian  and  Colonial  ports  with- 
out occupation,  or  any  means  of  earning  pay  or  filling  up  idle 
time.  It  would  be  a  great  boon  if  facilities  were  given  to  Naval 
Reserve  men  for  putting  in  their  drill  during  these  intervals  of 
enforced  and  most  unprofitable  and  detrimental  idleness  abroad. 
A  scheme  has  been  put  forward  by  a  Calcutta  correspondent  which 
seems  feasible  and  practical.  He  proposes  that  Government  should 
make  such  arrangements  as  would  enable  seamen  of  the  Royal  Naval 
Reserve  and  Volunteers  belonging  to  any  corps  of  Royal  Naval  Artillery 
Volunteers  to  put  in  their  course  of  drills  or  portions  of  their  course 
at  any  British  port  of  consequence  in  the  world.  The  staff  required 
for  the  work  of  instruction  need  not  be  numerous.  My  correspondent 
supports  his  suggestion  by  arguments  which  will  commend  themsel  ves 
most  strongly  to  those  best  acquainted  with  the  circumstances. — 

"In  ]>eace  time  at  all  ports,  except  in  very  exceptional  seasons  of 
great  mercantile  prosperity,  ships  have  to  lie  up  waiting  for  cargo  or 
repairs ;  and  at  most  {torts  (and  at  all  eastern  jwrts),  healthy  amuse- 
ment for  seamen,  after  working  hours,  is  wanting.  Time  hangs  very 
heavily  on  the  crews'  hands,  and  want  of  something  to  do  very  often 
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leads  Jack  astray.  What  a  splendid  opening  volunteering  would  be 
for  healthy  and  useful  amusement-work,  and*  letting  off  the  steam 
which  is  always  generating  and  blowing  away  in  profusion  where  it 
is  not  wanted. 

"  If  sufficient  opportunities  were  given  by  Government  to  naval 
volunteering,  there  is  no  doubt  but  that  the  seamen  would  take 
advantage  of  them  to  the  utmost.  They  would  have  a  large  reserve 
of  sailors  trained  in  gunnery,  and  requiring  very  little  to  bring  them 
up  to  par.  And  in  the  event  of  war,  cruisers  with  first-rate  crews 
might  be  fitted  out  in  every  British  port,  where  ten  or  twenty  British 
ships  were  collected. 

"  I  need  only  adduce  the  instance  of  the  Calcutta  battery  of  Naval 
Volunteers  to  show  what  a  state  of  efficiency  naval  volunteers  may 
be  brought  to.  A  team  of  this  battery  called  forth  the  highest 
admiration  from  Their  Excellencies  the  Viceroy  and  the  Commander- 
in-Chief  at  the  recent  assault-at-arms  on  the  Maidan,  where  the 
volunteers  were  only  three  seconds  behind  a  team  of  the  regulars 
in  dismounting  and  mounting  a  gun.  And  at  the  annual  inspection 
of  the  Presidency  Volunteers  last  month,  the  general  commanding 
the  Presidency  division,  himself  a  gunner,  especially  noted  in  a  most 
eulogistic  manner  the  efficiency  of  the  Naval  Volunteers  who  were 
present 

*'  W.  R.  H. 

"  Calcutta, 

"March  1887." 

In  connection  with  naval  mobilisation   the  organisation  of  a  colonial 
Colonial  Naval  Reserve  is  a  question  of  high  importance.  The  subject  ^J'1™1 
of  a  Colonial  Naval  Reserve  is  introduced  in  Captain  Johnstone's 
essay  with  the  following  observations : — 

"Though  last  in  order  these  are  not  least  in  importance.  The 
question  of  defending  the  empire,  and  with  that  object  of  the  con- 
solidating of  the  whole  of  its  forces,  is  daily  pressing  itself  more  on 
public  notice,  and  is  of  ever-increasing  moment.  The  relative  posi- 
tions of  the  dependencies  and  of  the  mother-country  have  undergone 
greater  changes  during  the  present  generation  than  at  any  previous 
time ;  the  Colonies  are  no  longer  in  the  condition  of  children  wholly 
dependent  for  protection  on  their  parents,  but  are  now,  so  to  say, 
Teacliing  manhood,  and  are  ready,  either  in  close  union  with  the 
parent  State,  to  defend  the  common  interest,  or,  whilst  withdrawing 
entirely  from  the  paternal  control,  to  remain  in  close  bonds  of  union 
and  friendship.  What  the  connection  is  ultimately  to  be  it  is  for 
statesmen  to  decide,  but  it  seems  certain  that  if  the  United  Kingdom 
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is  itself  to  continue  to  exist  in  vigour,  and  not  to  retire  into  declining 
old  age — content  to  see  its  glories  continued  in  its  offspring — con- 
solidation or  confederation,  and  not  separation,  will  be  the  object  of 
its  policy. 

"  Until  steps  are  taken  to  organise  its  entire  forces  in  one  compre- 
hensive scheme  the  defence  of  the  different  parts  of  the  empire  will 
be  conducted  in  a  wasteful  manner,  from  the  points  of  view  of  men 
of  money,  or  of  matcrid.  In  the  absence  of  such  organisation,  this 
loss  being  inevitable,  it  is  necessary  to  accept  existing  facts,  and  to 
examine,  as  far  as  possible,  what  are  the  resources  in  the  present  state 
of  affairs." 

All  the  colonies  peopled  by  the  British  race  possess  great  maritime 
resources.  The  mercantile  marine  of  Canada  boasts  of  7315  vessels, 
aggregating  1,231,856  tons.  It  is  believed  that  the  number  of 
seafaring  men  in  the  Canadian  Dominion  may  be  taken  at  little 
short  of  100,000.  We  may  add  not  less  than  25,000  men  employed 
in  fishing  on  the  coasts  of  Newfoundland  and  Labrador. 

The  enrolment  of  a  naval  reserve  for  Canada  was  strongly  urged  in 
a  former  publication  by  the  present  writer ;  and  a  plan  was  proposed 
for  the  periodical  drill  of  the  men  in  gunboats,  calling  at  the  several 
ports.  Steps  have  recently  been  taken  by  the  Colonial  authorities  to 
raise  a  naval  defence  force.  The  supply  of  recruits  is  practically 
without  limit. 

Australasia  has  a  Mercantile  Marine  of  2200  vessels,  aggregating 
274,014  tons.  The  merchant  fleet  of  New  Zealand  includes  431 
sailing  vessels  of  59,717  tons,  and  161  steamers  of  36,170  tons.  The 
effective  organisation  whicli  has  been  created  in  the  Australian 
colonies  both  for  sea  and  land  defence  is  described  in  the  section 
dealing  with  colonial  defences  generally. 

The  Admiralty  should  do  everything  in  its  power  to  foster  and 
promote  the  Naval  lleserve  and  the  Naval  Volunteer  movement  in  the 
colonies.  Gunboats,  officers,  and  instructors  should  be  liberally  sup- 
plied. A  Colonial  Naval  Reserve  of  10,000,  backed  by  5000  naval 
volunteers,  would  create  an  impression  of  our  varied  and  abundant 
resources  which  might  be  the  means  of  preserving  peace,  and  would 
greatly  strengthen  the  Navy  in  time  of  war. 

In  view  of  receut  political  changes,  our  policy  for  manning  the 
Navy  must  be  framed  in  conformity  with  democratic  ideas.  Large 
standing  forces  excite  jealousy,  while  the  instruction  of  the  civil 
population  in  the  use  of  arms  is  popular  with  the  democracy.  The 
permanent  forces  of  the  Navy  should  be  brought  to  the  highest 
standard  of  training;  but  we  must  rest  content  with  moderate 
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numbers.    The  permanent  forces  should  be  backed  by  a  reserve 
which  should  have  no  rival  elsewhere  for  strength  and  efficiency. 

Turning  to  the  Colonies  which  have  no  Europeans  available  for 
manning  the  fleet,  we  may  follow  Captain  Johnstone's  well-considered 
estimate  of  their  capabilities.  India  can  provide  lascars  for  coast  and 
harbour  defence,  and  for  despatch  vessels.  Hong  Kong  can  supply  a 
useful  contingent  of  Chinese,  who  woidd  be  capable  of  supplementing 
the  European  force  in  British  men-of-war.  The  Chinese  already 
supply  a  considerable  number  of  servants,  stokers,  and  tradesmen  to 
the  ships  in  commission  on  the  China  station.  Ceylon  can  supply 
stokers  in  limited  numbers.  The  Straits  Settlements  possess  a  large 
seafaring  population  of  Malays. 

The  responsibility  rests  with  the  War  Department,  but  the  defence  Cominor- 
of  the  commercial  ports  is  so  essential  to  the  strength  of  the  Navy  J;'^^,,. 
that  it  cannot  be  passed  over  altogether  in  silence.  To  those  great 
places  of  trade  which  it  is  admitted  we  cannot  afford  to  neglect 
should  be  added  Holyhead,  as  an  outpost  for  the  Mersey,  and 
commanding  the  Irish  Channel.  The  construction  of  a  fortified 
harbour  at  Filey,  or  in  Hartlepool  Bay,  is  essential  to  the  defence  of 
the  Tyne,  the  Tees,  and  the  Humber.  In  addition  to  the  fortifica- 
tions and  submarine  mines,  armoured  defence  ships,  gunboats,  and 
torpedo  boats  are  necessary,  and  the  Admiralty  is  now  in  a  position 
to  supply  them. 

The  manning  of  the  flotilla  can  be  undertaken  by  the  second  class  Manning 
Naval  Reserve  and  the  Royal  Naval  Artillery  Volunteers,  led  by  a  3efSS 
few  men  from  the  fleet,  and  commanded  by  trained  officers.    A  flotilla, 
scheme  for  this  service  should  l>e  carefully  prepared,  and  it  is  scarcely 
reasonable  that  this  important  duty  should  be  added  to  the  work 
already  undertaken  by  the  Admiral  Superintendent  of  the  Reserves. 
The  task  will  properly  devolve  on  the  officer  appointed  to  assist  the 
Admiral. 

The  organisation  of  the  military  defence  of  our  seaports  leaves  Military 
much  to  be  desired.    The  weak  points  brought  out  in  the  experi-  defeDce* 
mental  operations  at  Miiford  Haven  were  described  at  the  Royal 
United  Service  Institution  in  a  lecture  by  Colonel  Schaw,  the 
Deputy-Director  of  Works  for  Fortifications. 

The  War  Office  have  lately  given  considerable  attention  to  the 
torpedo  defences  of  the  coast,  and  submarine  mines,  moorings,  and 
apparatus,  and  boats  have  l>een  distributed  to  the  several  harbours 
and  rivers,  notably  to  the  Tyne.  These  efforts  should  not  be  relaxed 
until  we  have  made  ourselves  thoroughly  secure  from  attack. 
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CHAPTER  V. 

Education  and  Training  op  Naval  Officers. 

Committee  In  connection  with  naval  education,  the  completion  of  their  able 
report  by  the  committee,  who  have  done  such  good  service  in  con- 
ducting an  enquiry  into  the  subject,  is  the  notable  incident  of  the 
year. 

A  po  of  The  advancement  of  the  age  of  entry  for  cadets  to  sixteen  is  perhaps 
en^'       the  most  important  recommendation  put  forward  by  the  committee. 

The  Admiralty  have  been  reluctant  to  make  concessions  to  the  new 
necessities  of  naval  education.  Naval  opinion,  generally,  is  in  favour 
of  the  early  entry  of  cadets  as  an  indispensable  means  of  hardening 
lads  to  the  unnatural  conditions  of  life  at  sea.  We  may  hesitate  to 
condemn  a  system  supported  by  long  traditions,  and  which,  in  the 
case  of  officers  who  have  risen  to  the  distinguished  position  held  by 
Lords  of  the  Admiralty,  must  be  admitted  to  have  been  successful. 
The  necessity  for  a  broader  foundation  than  heretofore  for  the  educa- 
tion of  a  naval  officer  is,  however,  indisputable,  and  instances  are 
not  wanting  of  conspicuous  ability  for  the  sea  service  in  the  case 
of  officers  who  began  their  career  afloat  at  an  advanced  age.  Blake 
set  his  foot  for  the  first  time  on  the  deck  of  a  ship  of  war  at  the  age 
of  fifty. 

Xew  The  age  of  entry  under  the  revised  regulations  will  be  advanced  in 

n  gula-      iggg  fo>  fourteen  and  a  half.    The  Admiralty  might  with  advantage 

W t  'TIS  llH 

have  raised  it  to  fifteen  years.    Allowing  two  years  in  the  Britannia, 


the  education  of  cadets  at  the  age  of  seventeen  might  have  been 
brought  up  to  the  standard  insisted  upon  by  the  committee  in  the 
plan  they  propose  of  entering  at  sixteen,  to  remain  one  year  only  in 
the  Britannia. 

Naval  In  the  French  Navy  the  system  of  education  has  been  more 

in  France,  favourable  than  our  own  to  the  acquisition  of  scientific  knowledge. 

The  cadets  on  board  the  Borda  begin  far  in  advance  of  where  the 
cadets  in  the  Britannia  finish,  and  the  finish  of  the  course  in  the 
Borda  is  on  the  whole  far  in  advance  of  the  course  the  sub-lieutenants 
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arc  required  to  go  through  at  the  Royal  Naval  College  at  Greenwich. 
The  advantage  of  the  French  system  over  the  English  system  lies  in 
the  instruction  being  continuous  from  first  to  last.  There  is  no 
break  in  the  education  of  the  French  naval  officer  in  scientific  subjects 
from  the  time  he  enters  the  Lycfa  as  a  boy  to  his  becoming  a  first- 
class  midshipman  at  the  age  of  nineteen. 

On  passing  out  of  the  Britannia  every  midshipman  should  be  sent  Training 
to  the  flying  squadron  under  special  arrangements  for  his  professional  ^toS 
training.  This  will  be  far  better  for  the  young  officers  of  the  Navy 
than  sending  them  to  corvettes  on  trying  stations,  such  as  the  East 
Indies,  or  the  West  Indies,  where  there  is  much  risk  of  failure  of 
health  at  an  early  age,  and  where  the  exigencies  of  the  public  service 
may  require  that  the  ships  should  be  detained  for  long  periods  in 
rivers  and  harbours,  where  little  can  be  gained  in  professional 
knowledge  and  experience.  In  the  flagships  on  foreign  stations  it 
may  often  be  the  case  that  the  time  spent  at  sea  is  too  limited  for 
the  training  of  young  officers.  It  is  reported  in  the  service  journals 
that  the  present  Board  liave  wisely  decided  to  withdraw  midshipmen 
to  a  large  extent  from  the  foreign  squadrons,  and  to  give  them  that 
far  more  useful  experience  which  will  be  acquired  by  service  in  the 
flying  squadron. 

Having  completed  his  service  afloat  as  a  midshipman  in  the  flying  Training 
squadron,  and  gone  through  the  course  at  Greenwich,  every  officer  inPilot8se 
should  pass  through  the  vessel  or  vessels,  which  should  certainly  be 
commissioned  for  the  purposes  of  training  the  Navy  in  practical 
pilotage.  The  losses  of  her  Majesty's  ships,  and  the  sacrifices  of 
valuable  lives,  which  from  time  to  time  occur  through  inexperience 
in  pilotage,  and  in  the  handling  of  sliips,  especially  at  night,  and 
in  crowded  waters,  are  not  only  lamentable  in  their  immediate 
consequences,  but  bring  some  discredit  to  the  service  generally. 
In  small  vessels  the  charge  of  watches  must  necessarily  be  entrusted 
to  young  officers.  Early  in  his  career  the  naval  officer  should  be 
trained  in  pilotage.  The  case  of  the  Wasp,  totally  lost  at  Tory 
Island,  from  utter  inexperience  in  judgment  of  distance  at  night, 
will  be  fresh  in  naval  recollection.  A  case  of  a  similar  character, 
in  the  circumstance  that  the  danger  upon  which  the  vessel  struck 
was  surrounded  by  deep  water,  and  marked  by  a  powerful  light, 
has  recently  occurred.    We  quote  from  the  Army  and  Navy  Gazette ;  — 

"  Letters  from  Malta  state  that  on  April  22,  Captain  Druramond,  of 
the  Temeraire,  presided  over  a  Court  convened  to  try  Lieut-Corn.  R. 
Y.  Smith,  and  Lieut.  H.  H.  Campbell,  both  of  the  Starling,  for  strand- 
ing that  vessel  on  the  DaBdalus  reef,  on  January  7  last  (1887).  The 
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Diedalus  reef  is  in  the  fairway  of  the  Red  Sea,  alxmt  180  miles  south 
of  Shad  wan  Island.  It  is  of  coral  formation  surrounded  by  very  deep 
water,  and  on  it  is  a  lighthouse,  showing  a  light  visible  fourteen  miles. 
According  to  the  evidence,  the  Starling  was  proceeding  to  the  south- 
ward at  the  rate  of  six  miles  an  hour,  to  sight  the  Diedalus  light  in 
order  to  fix  her  exact  position  before  standing  over  to  the  coast.  The 
light  was  sighted  on  the  port  bow  about  10.15  p.m.,  and  the  course 
altered  directly  for  it,  the  lieutenant- commander  giving  orders  to  die 
officer  of  the  watch  to  let  him  know  when  it  was  distant  three  miles. 
About  ten  minutes  after  midnight,  the  lieutenant-commander  was 
informed  by  the  officer  of  the  watch  that  the  light  was  about  three 
miles  off,  and  he  then  came  on  deck  and  took  charge  himself.  The 
course  of  the  sliip  was  not  altered  up  to  the  time  she  struck,  which 
was  about  12.45.  Every  effort  was  made  to  get  the  ship  off  by 
laying  out  anchors,  transporting  weights  aft,  rolling  her,  &c.,  but  to 
no  purpose,  and  a  steamer  heaving  in  sight,  she  was  signalled  to  for 
assistance,  and  after  some  delay,  owing  to  the  liawsers  carrying  away, 
the  Starling  was  towed  off  uninjured,  except  for  the  loss  of  a  few 
sheets  of  copper.  She  made  no  water,  and  has  been  employed  on 
various  service  ever  since.  The  lieutenant-commander  now  took  all 
the  blame  on  himself,  he  being  on  deck,  and  in  charge  of  the  naviga- 
tion when  the  ship  struck.  The  court  lasted  more  than  six  hours, 
and  the  sentence  was  that  Lieut.-Com.  Smith  be  dismissed  his  ship, 
and  Lieut.  Campbell  the  navigating  officer  be  severely  reprimanded." 

The  gunboats  attached  to  the  Reserve  Squadron  should  be  utilised 
for  the  instruction  of  young  officers  in  pilotage.    If  the  gunboats  are 
not  available,  vessels  should  be  specially  commissioned.    The  French 
maintain  a  vessel  specially  as  a  school  of  pilotage. 
Naval  The  present  Board  have  most  wisely  followed  up  the  plan  initiated 

^JJ"  by  their  predecessors,  and  which  is  adopted  by  the  French,  Russian, 
Austrian,  Italian,  and  German  navies,  of  bringing  together  every 
year  in  the  favourable  season  the  most  powerful  force  available  for 
practical  exercise  in  the  various  operations  of  naval  war.  The 
training  of  officers  and  men  is  an  element  of  naval  strength  not  less 
than  the  building  of  ships.  Superior  skill  on  the  part  of  commanders 
will  make  itself  felt  in  war  in  a  degree  but  imperfectly  appreciated  by 
those  who  measure  the  fighting  efficiency  of  navies  by  the  incomplete 
and  sometimes  illusory  test  of  thickness  of  armour,  and  the  calibre 
of  guns.  A  French  writer  well  remarks :  "  Lissa  niontrait  ce  que 
pouvaient  des  vaisseaux  en  bois  conduits  par  un  homme  de  fer  contre 
des  vaisseaux  en  fer  conduits  par  un  homme  de  bois." 

In  the  manoeuvres  of  the  powerful  fleets  which  we  should  assemble 
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every  summer,  the  quick  eye  and  the  stout  nerve  required  to 
liaudle  ships  boldly  in  action  will  be  best  obtained.  Such  qualities 
can  only  be  gained  by  practice ;  and  to  every  officer  Ida  opportunity 
should  be  given  under  proper  supervision.  What  follows  is  from 
the  pen  of  that  accomplished  master  in  the  art  of  handling 
ships,  Sir  Geoffrey  Hornby :— "  Some  officers  believe  that  sliips  can 
be  well  handled  in  a  squadron  if  their  relative  turning  power,  and 
the  speed  corresponding  with  the  revolutions  of  their  engines  are 
known ;  that  is  not  my  experience.  I  have  never  seen  a  squadron 
well  handled  except  by  men  whose  eyes  had  become  accustomed 
to  their  work.  Young  officers  should  not  think  that  practice  in  a 
steam-launch  or  gunboat  will  enable  them  to  handle  an  ironclad. 
The  handling  of  these  smaller  vessels  is  good  exercise  ;  but  no  amount 
of  theory  will  enable  them  to  handle  sliips  and  boats.  Practice, 
which  gives  the  well-trained  eye,  will  enable  them  to  do  any  of  the 
pretty  things  they  see  done  by  the  best  officers,  pilots,  and  yacht  t 
skippers."  For  the  manoeuvres  great  care  should  be  used  in  the 
selections  for  commands.  These  invaluable  opportunities  of  gaining 
experience  should  be  utilised  for  the  benefit  of  officers  upon  whom 
the  Admiralty  would  rely  to  command  large  fleets. 

The  training  of  the  Navy  would  give  more  uniformly  satisfactory  Special 
results  if  officers  were  allowed  more  chance  than  at  present  of  taking  theNarai 
up  a  special  line  in  the  service.   It  is  not  reasonable  to  expect  in  the  profewioD 
same  man  an  equal  aptitude  for  all  the  branches  of  the  naval 
profession.    After  a  few  years  of  active  service  men  will  discover 
what  it  is  they  are  best  fitted  to  do,  and  they  should  be  encouraged 
and  assisted  by  appropriate  appointments  to  attain  perfection  in 
that  line  in  the  profession  which  they  desire  to  follow.    The  captains 
must  be  few  who  will  to-day  command  a  full-rigged  frigate,  and 
to-morrow  a  mastless  turret  ship,  with  equal  success.    An  officer 
who  lias  given  Ins  understanding  to  gunnery  and  the  torpedo  may 
not  exhibit  consummate  skill  in  pilotage  on  dark  nights  or  in 
foggy  weather.    M.  Gougeard  has  some  admirable  observations  on 
this  topic.    We  quote  from  La  Marine  de  Guerre : — 

"Vouloir  faire  d'un  capitaine  de  vaisseau  successivement  un  MvJJ.°"" 
directeur  ^d'artillerie,  un  commandant  a  la  mer  ou  un  directeur  fpecui°n 
des  constructions  navales,  c  est  la  evideminent  une  entreprise  in- 
sensee.  Attirer  dans  la  marine,  par  la  perspective  des  carrieres 
diverses,  une  jeunesse  d'elite ;  lui  assurer  dans  les  intones  ecoles  les 
bienfaite  d'une  instruction  solide,  variee,  mais  en  meme  temps 
dirigee  vers  les  choses  de  la  mer  :  lui  donner  ensuite,  dans  les 
premieres  annees  de  sa  vie,  cette  trempe  vigoureuse  qu'on  acquiert 
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au  milieu  des  dangers  et  des  fatigues  de  la  navigation ;  puis,  lorsque 
les  aptitudes  se  sont  revelees,  donner  a  chacun  la  direction  speciale 
qu'il  ne  devra  plus  quitter  jusqu'i  la  fin  de  sa  carriere,  telle  est, 
selon  nous,  la  verity  en  matiere  d'organisation  maritime." 
Objections  Turning  to  the  training  of  the  Navy  in  the  senior  ranks,  the 
{£y>  lf"  present  practice  of  keeping  officers  for  long  periods  on  half-pay  is 
much  to  be  deprecated.  As  a  means  of  avoiding  this  great  evil,  it  is 
suggested  that  a  suitable  vessel  should  be  attached  to  the  fleet 
during  the  annual  manoeuvres,  and  that  selected  officers  should  form 
a  committee  for  the  purpose  of  taking  careful  note  of  the  pro- 
ceedings. Confidential  reports  should  be  prepared  by  the  committee, 
not  in  the  nature  of  criticisms,  but  of  suggestions  with  reference  to 
the  tactics  to  be  adopted  in  naval  battles  with  the  modern  weapons. 
The  Intelligence  Branch  should  be  associated  with  the  special 
committee  in  the  preparation  of  these  reports. 

The  introduction  of  the  torpedo,  the  torpedo  boat,  and  the  torpedo 
boat-catcher,  calls  for  the  creation  of  a  special  service  for  the  efficient 
school."  manning  of  the  coast  defence  flotilla.  A  school  of  training  for  this 
purpose  is  not  less  necessary  than  a  school  of  gunnery.  Sheerness 
seems  a  suitable  port  for  the  headquarters  of  such  an  establishment. 
The  channels  in  the  estuary  of  the  Thames  are  well  adapted  to  the 
work  to  be  done.  It  was  in  these  waters  that  Lord  Nelson,  as  he 
tells  us  in  his  autobiography,  acquired,  when  in  the  command  of  the 
longboat  belonging  to  the  flagship  at  the  Nore,  that  confidence  in 
navigating  among  shoals  and  dangers,  which  was  signally  displayed 
in  the  battles  of  the  Nile  and  Copenhagen. 
Winter  The  winter  cruises  of  the  Training  Squadron  and  Channel  Fleet 
are  not  less  essential  than  the  great  manoeuvres  of  the  summer 
months.  Referring  to  the  unprecedented  reduction  of  the  French 
Mediterranean  fleet  during  the  present  winter  to  four  ironclads,  a 
step  taken  in  deference  to  financial  exigencies,  it  is  justly  remarked 
by  M.  Weyl :  "  To  manoeuvre  squadrons  in  the  basin  of  the  Medi- 
terranean, or  in  the  North  Sea,  during  the  fine  season,  when  the 
days  are  long  and  the  weather  calm,  is  better  than  leaving  ships 
altogether  in  port;  but  in  navigation  under  these  conditions,  a 
factor  of  enormous  importance  is  eliminated:  strong  winds  and 
heavy  seas  are  rarely  encountered.  It  is  only  in  bad  weather  that 
sailors  are  made,  and  are  able  to  show  all  the  qualities  that  they 
should  possess.  It  is  by  continual  struggle  with  the  elements  that 
moral  as  well  as  physical  qualities  are  developed.  For  this  reason 
it  is  much  to  be  regretted  that  the  manoeuvres  of  our  squadron 
should  be  suspended  during  the  winter.'* 
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It  is  a  valuable  qualification  in  a  sea  officer  to  be  able  to  keep  Fertility 
his  ship  efficient  without  appealing  to  a  dockyard  for  assistance.  ^>^e. 
In  peace  the  necessity  for  this  independence  of  action  is  less  felt 
It  is  of  vital  consequence  in  war  to  execute  repairs  without  taking 
a  ship  from  her  station.  In  his  correspondence  with  Earl  St.  Vincent, 
Lord  Nelson  refers  frequently  to  this  most  practical  question :  "  You 
taught  us,"  he  writes  to  Lord  St.  Vincent,  "to  keep  the  seamen 
healthy  without  going  into  port,  and  to  stay  at  sea  for  years  without 
a  refit.  We  know  not  the  meaning  of  the  word."  And  again :  "  I 
find  such  a  deficiency  of  resources  that  even  I,  who  never  had  any 
compared  with  twenty  who  served  in  the  Mediterranean,  am  aston- 
ished ;  but  by  seeing  how  others  get  on  in  the  service  it  is  surprising 
what  example  effects."  The  recent  orders  issued  by  the  Admiralty 
prohibiting  ships  from  coming  upon  the  dockyards  for  minor  repairs 
is  a  step  in  the  right  direction. 

The  Admiralty  have  not  done  enough  to  encourage  a  knowledge  Know- 
of  languages.  In  a  Service  newspaper  attention  has  recently  been  j^^eg. 
directed  to  the  liberal  rewards  paid  to  officers  of  the  Anny  who  have 
passed  in  Eussian  and  Arabic.  The  same  journal  remarks  that "  there 
are  at  present  eighty-seven  interpreters  in  various  languages,  European 
and  Oriental,  on  the  active  list  of  the  Navy,  and  of  these  only  two 
are  paid  as  such."  Gifted  linguists  are  to  be  found  in  the  service, 
but  modern  languages  have  not  been  sufficiently  cultivated  in  the 
British  Navy.  Throughout  his  career,  and  especially  when  he  attains 
to  sufficient  rank  to  hold  more  responsible  commands,  in  which  he 
may  frequently  be  called  upon  to  hold  diplomatic  relations  with 
foreign  powers,  a  knowledge  of  languages  is  an  indispensable  attain- 
ment for  a  naval  officer. 

The  course  of  education  at  the  Naval  College  at  Greenwich  Coureeat 
demands  careful  consideration,  not  by  professors  of  mathematics,  but  5d3T 
by  the  superior  officers  of  the  Navy,  who  know  the  practical  require- 
ments of  the  service.  It  is  difficult  to  repress  a  doubt  as  to  whether 
the  curriculum  in  high  mathematics  may  not  be  insisted  upon  too 
rigorously,  resulting,  in  the  case  of  many  officers  who  have  no  taste 
for  it,  in  a  slender  knowledge  of  the  subject  upon  which  their  efforts 
have  been  unduly  concentrated,  and  absolute  ignorance  in  other 
matters  which  would  have  been  of  equal  value  in  a  naval  career. 
In  certain  branches  pure  science  is  necessary,  and  we  want  a 
large  number  of  .scientific  officers;  but  in  the  average  officer  practical 
navigation  and  pilotage,  practical  gunnery,  nerve  in  handling  ships, 
tact  in  dealing  with  men,  and  general  culture,  including  the  ability 
•to  write  a  good  and  clear  report,  are  the  qualifications  required. 
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Mr.Croker.     Excellent  advice  was  given  on  this  point  by  Mr.  Croker,  in  a 
eto   letter  to  a  young  officer :— 


"  At  the  ljeginning,  we  consider  that  much  punishment  is  a  proof 
that  he  does  not  understand  the  true  discipline  of  the  service. 

"  Moderation  to  your  men,  good  humour  with  your  officers,  and  a 
command  over  yourself,  are  the  three  essentials  towards  your  being  a 
respectable  officer. 

"  Let  me  repeat  to  you  that  economy — that  is,  the  living  within 
one's  income,  whatever  it  may  be — is  the  foundation  of  all  true 
respectability. 

"  As  to  writing,  I  beg  of  you  to  take  pains  with  your  hand,  and 
learn  to  write  like  a  gentleman  ;  nothing  gives  a  more  unfavourable 
impression  than  an  ill-written,  ill-spelled,  ill-folded,  ill-sealed  letter." 

It  is  the  ungrateful  task  of  the  critic  to  insist  on  deficiencies.  It 
is  an  agreeable  duty  to  conclude  with  words  of  well-merited  praise. 
In  spite  of  difficulties  and  disadvantages,  the  naval  officer  is  an 
universal  favourite.  Few  writers  are  more  competent,  by  knowledge 
of  the  world  and  personal  association  with  the  Navy,  than  Baron 
Hubner.  He  has  given  us  the  impressions  of  many  voyages  : — 
Naval  life.  "  Les  labeurs,  les  soucis,  les  emotions  de  la  mer.  .  .  J'aime  la 
i.  4i.  '  camaraderie  du  marin,  cette  franche  intimite  entre  chefs  et  officiers 
doucement  contenue  par  l'usage  du  monde  et  les  traditions  de  la 
discipline." 

Education  The  education  and  training  of  the  engineers  of  the  Royal  Navy 
engineer*.  nas  become  a  question  of  the  utmost' importance.  It  is  conducted 
K.N.  under  existing  arrangements  in  a  college  at  Devonport,  and  on  board 
the  Marlborough  at  Portsmouth.  The  cost  of  the  instruction  is  given 
in  the  estimates  at  £13,303  a  year.  The  training  of  the  engineer 
students  has  left  much  to  be  desired,  at  least  in  relation  to  the  purely 
scholastic  attainments.  Until  within  quite  a  recent  period,  the  results 
of  the  periodical  examinations  were  not  satisfactory.  As  a  remedy, 
it  was  proposed  by  the  former  director  of  studies,  Dr.  Hirst,  and  by 
liis  successor,  Mr.  Niven,  that  the  engineering  students  should  be  taken 
from  the  dockyard  schools,  and  placed  under  the  charge  of  a  highly- 
qualified  master  of  University  standing.  The  last  estimates  make 
provision  at  Portsmouth  for  a  head  master  of  University  standing, 
and  assistant  masters  well  qualified  for  their  duties.  The  reorganisa- 
tion of  the  educational  arrangements  is  a  timely  recognition  of  the 
necessity  for  imparting  a  more  thorough  mathematical  and  scientific 
training  to  the  engineer  students.  It  would  appear  that  no  changes 
are  in  contemplation  at  Devonport.  The  students  will  complete  their 
practical  education  at  the  principal  dockyard. 
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It  is  the  general  feeling  among  the  engineer  officers  of  the  Navy 
that  the  subscriptions  to  be  paid  by  the  parents  of  the 'candidates 
should  be  largely  increased,  so  as  to  put  the  major  part  of  the  cost  of 
educating  and  training  the  officers  upon  the  parents,  reductions 
being  made  in  the  case  of  the  sons  of  deceased  naval  and  military 
officers,  and  deceased  colonial  political  officers  of  distinguished  service. 
The  training  of  engineer  students  is  estimated  at  £54  per  year. 
When  the  fees  are  raised  so  as  to  cover  the  cost  of  education,  access 
to  the  profession  of  a  naval  engineer  should  be  kept  open  to  the  sons 
of  the  employes  in  the  dockyards  by  a  liberal  provision  of  scholar- 
sliips,  giving  the  privileges  of  a  free  education  in  the  engineering 
colleges. 

The  artificers  of  the  Navy  are  gradually  gaining  the  confidence  Growing 
of  the  Service,  and  are  being  charged  with  higher  responsibilities,  ""ce 
The  training  of  the  artificers  of  the  Navy  should  be  similar  to  that  of  Jjjsjj10" 
an  engineer  in  the  merchant  service.    It  will  be  practical  rather  than  artificers, 
mathematical    The  engine-room  artificers  will  perform  all  the  duties 
which  should  fall  on  watch-keeping  officers,  and  their  emoluments 
will  be  considered  in  relation  to  their  duties.    As  these  changes  • 
develop  themselves,  the  sphere  of  the  present  engineers  RN.  will 
be  limited  to  the  general  supervision  of  their  department  Their 
numbers  will  be  reduced,  and  one  of  the  colleges  for  engineer  students 
may  be  closed. 
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CHAPTER  VI. 
Coaling  Stations  and  Graving  Docks  Abroad. 

0  quid  agis?  fort  iter  occupa  Portum! 

Enumora-  The  coaling  stations,  on  which  wo  depend  for  our  communication 

jwitoh  the  East  by  the  Suez  Canal»  are  Gibraltar,  Malta,  Aden,  Ceylon, 

^"jg      Singapore,  and  Hong  Kong.    The  coaling  stations  on  the  line  of  the 
alternative  route  by  the  Cape  are  Sierra  Leone,  St.  Helena,  Cape 


under- 
takinp 


Town,  and  Mauritius.  On  the  route  to  the  Australian  Colonies, 
King  George's  Sound  is  of  vital  importance.  On  the  north  coast  of 
Australia  Thursday  Island  is  in  a  commanding  position  on  the  best 
route  for  steamers  from  Australia  to  India  and  China,  and  on  the 
shortest  line  between  Queensland  and  England.  On  the  completion 
of  the  Panama  Canal  we  should  require  a  base  at  Jamaica  or  St. 
Lucia,  whence  our  cruisers,  detached  for  the  protection  of  trade  in 
those  seas,  might  draw  their  supplies  of  fuel. 
Delay  in  We  have  a  conspicuous  advantage  over  other  maritime  powers 
in  the  possession  of  a  connected  chaiu  of  coaling  stations  along 
the  main  line  of  our  ocean  steam  trade.  We  have  too  long 
neglected  the  obvious  duty  of  making  our  valuable  depots  secure 
from  attack.  The  blame  must  be  divided  between  political  par- 
ties of  all  shades  of  opinion.  Successive  ministers  have  shrunk 
from  the  unpopular  task  of  proposing  expenditure  for  an  object,  the 
necessity  of  wliich  had  not  been  put  before  the  pubblc  in  a  manner 
to  command  attention.  Under  our  popular  system  of  government 
it  must  be  accepted  that  it  is  a  vain  thing  for  officers  and  experts  to 
address  memoranda  and  despatches  to  the  eminent  statesmen  who 
in  turn  preside  as  the  political  heads  over  the  naval  and  military 
services.  PoUticians  are  helpless  unless  backed  by  public  opinion. 
To  all  proposals  to  spend  money  for  any  object,  the  necessity  of 
wliich  has  not  been  established  in  the  public  mind,  the  Treasury,  as 
the  guardian  of  the  public  purse,  is  certain  to  turn  a  deaf  ear.  The 
first  step  to  be  taken  is  to  address  ourselves  to  "  the  man  in  the 
street."    Happily  in  England  he  is  generally  a  man  of  public  spirit 
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and  intelligence,  but  wanting  probably  in  information  on  subjects 
which  lie  remote  from  the  particular  sphere  in  life  in  which  he 
moves.  If  we  can  convince  the  public  that  our  proposal  is  sound, 
there  will  be  no  difficulty  through  official  resistance.  To  do  what 
the  newspapers  did  for  the  Navy,  or,  in  the  telling  phrase  of 
Mr.  Forwood,  to  "  keep  pegging  away,"  is  the  only  means  by  which 
the  attention  of  a  nation  immersed  in  business  can  be  arrested. 

The  country  has  at  last  been  roused  from  a  condition  of  apathy  in 
respect  to  the  defences  of  the  coaling  stations.  That  apathy  was  due 
entirely  to  want  of  information.  For  good  reasons  the  report  of  the 
evidence  taken  by  the  Royal  Commission  on  the  defence  of  British 
possessions  and  commerce  abroad  was  treated  as  a  confidential  docu- 
ment. As  their  report  did  not  find  its  way  into  the  hands  of  the 
public,  there  was  no  demand  for  action  on  the  part  of  the  Govern- 
ment, and  but  for  the  influence  of  the  press  the  recommendation  of 
the  Commission  would  have  been  pigeon-holed. 

If  the  public  is  somewhat  slow  to  be  moved,  especially  in  the  Hesitation 
matter  of  fortifications,  the  explanation  is  not  far  to  seek.  Many  a  Spend?-™ 
costly  proposal  has  been  pressed,  and  many  have  been  carried  into  ^ 
execution,  for  which,  as  experience  has  shown,  there  was  no  real 
justification.  We  have  an  instance  in  point  in  the  case  of  Alderney. 
And  are  we  quite  clear  that  the  great  works  at  Dover  were  a  necessity  ? 
Was  it  policy  to  defend  Bermuda  with  works,  which  could  not  be 
manned  with  less  than  7000  men,  the  strength  of  the  garrison  in 
time  of  peace  being  1400,  with  slender  probability  of  reinforcement 
in  the  event  of  war  ?  Bermuda  would  become  a  naval  base  of  the 
first  importance  only  in  the  event  of  a  conflict  with  the  United 
States,  and  such  a.  contingency  is  altogether  beyond  the  range  of 
practical  politics. 

While  the  assent  to  proposals  to  fortify  particular  positions  must  Fortifioa- 
not  be  expected  without  long  and  patient  argument  and  conclusive  {jjjj" the 
proof,  there  will  be  little  difficulty  in  demonstrating  to  the  taxpayer  defenoe  of 
.this  general  and  indisputable  proposition,  that,  wherever  we  have  a 
position  of  unquestioned  importance  to  defend,  protection  will  be 
most  effectively  and  economically  given  by  fortifications.    To  keep 
our  ships  in  port  for  harbour  defence  is  not  only  a  most  expensive 
method,  but  a  diversion  of  the  Navy  from  its  proper  duty.  The 
sphere  of  action  of  the  Navy  has  been  defined  with  the  voice  of 
authority  by  the  Royal  Commission  on  the  Defence  of  the  Coaling 
Stations.    It  is  "  To  blockade  the  ports  of  an  enemy,  destroy  his 
trade,  attack  his  possessions,  deal  with  his  ships  at  sea,  and  prevent 
an  attack  in  great  force  upon  any  special  place." 
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The  proper  relation  of  the  naval  to  the  military  defences  of  the 
Anthony    emP^re  bas  been  defined  by  Sir  Anthony  Hoskins : — "  The  principal 
Hoakins.    duty  of  the  commander  of  a  naval  force  is  to  meet  a  hostile  squadron 
wherever  it  can  be  found,  and  not  by  dividing  his  ships  in  the 
different  ports,  to  give  the  enemy  the  command  of  the  sea  and 
the  power  of  attacking  him  separately.    He  has  a  right  to  expect 
that  the  principal  ports  shall  be  protected  by  land  forces  and 
batteries  either  afloat  or  on  shore,  sufficiently  strong  to  protect  them 
against  an  ordinary  cruising  squadron,  and  by  sending  it  off  to  give 
him  a  better  chance  of  intercepting  it." 
illturtra-        As  an  illustration  in  support  of  the  considerations  which  have 
waate  of    been  urged,  reference  may  be  made  to  the  means  recently  adopted 
I^uSing         tne  defence  °f  King  George's  Sound  when  a  war  with 
»hip9  for    appeared  imminent.   The  present  writer  was  informed,  on  the 
}  r    r     sion  of  a  recent  visit  to  that  important  harbour,  that  a  corvette  and 
a  sloop  were  detained  some  weeks  at  King  George's  Sound  for  its 
defence.    The  united  crews  can  scarcely  have  numbered  less  than 
400  men.    It  is  no  exaggeration  to  say  that  forty  men  in  a  battery 
would  have  given  equal  security  against  attack  by  a  cruiser  attempt- 
ing a  rush  for  the  port  to  fill  up  empty  bunkers. 
Cost  of         The  delay  in  undertaking  and  completing  the  works  and  armaments 
for  the  defences  of  the  coaling  stations  is  the  more  regrettable,  having 
ivi^ard  to  the  moderate  amount  of  the  aggregate  charge,  and  to  the 
fact  that  it  anticipates  and  provides  for  all  requirements  of  defence 
for  many  years. 

The  Imperial  expenditure  on  the  scheme  now  in  progress  is 

Work.  £185,250 

  671.830 


work*  and 


During  a  recent  cruise,  the  Sunbeam  visited  all  the  coaling  stations 
on  the  route  to  the  East  and  Australia,  except  Hong  Kong.  I  pro- 
ceed to  give  the  impressions  and  information  gathered  on  the  spot. 
No  allusion  need  be  made  to  Gibraltar,  Malta,  and  Aden.  These 
positions  have  not  been  neglected,  and  it  must  be  presumed  that  they 
are  practically  impregnable. 
Bombay.  At  Bombay  the  reconstruction  of  forts  is  being  pushed  forward, 
and  armaments  of  heavy  guns  of  modern  date,  though  not  of  the 
latest  patterns,  are  available.  For  the  afloat  defence  an  additional 
turret  ship,  Magdala  type  improved,  and  more  torpedo  boats, 
required.  With  these  additions  the  matSrid  of  defence  will  be 
plete.  The  personnel  is  more  difficult.  Under  present  conditions  the 
European  volunteers  must  be  relied  upon  to  man  the  guns  in  the 
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forts.  The  flagship  on  the  station,  which  is  not  a  suitable  vessel  for 
war  service,  could  turn  over  a  portion  of  her  numerous  crew  to  the 
armoured  turret  ships  and  torpedo  flotilla. 

Trincomalee  has  a  magnificent  harbour,  the  finest  in  the  East,  but  Ceylon, 
unfortunately  of  no  value  for  the  purposes  of  commerce.    The  sur-  oon^ee. 
rounding  country  is  a  dense  and  inhospitable  jungle.    Colombo  is 
more  happily  situated,  and  here  the  trade  of  Ceylon  is  carried  on 
with  perfect  security  and  convenience.    Colombo  should  have  been  Colombo, 
taken  in  hand,  and  its  defences  completed,  before  attention  was 
diverted  elsewhere.    A  more  ambitious  policy  has  been  adopted,  and 
new  works  are  in  progress  both  at  Trincomalee  and  Colombo.  No 
delay  need  be  anticipated  in  the  completion  of  the  works.  The 
Imperial  Government  have  undertaken  the  armament,  and  guns  will 
no  doubt  be  provided,  probably  months,  and  perhaps  years,  behind 
time. 

For  the  manning  of  the  works  a  mixed  force  of  British  regulars, 
European  volunteers,  and  Sikhs  or  Goorkhas  should  be  organised. 

Singapore,  as  the  key  of  the  China,  Java,  and  Indian  seas,  is  a  coal-  Singapore, 
ing  station  of  the  first  class.  It  is  described  in  the  final  report  of  the 
Commission  on  Coaling  Stations  as  "  not  only  a  port  of  call,  but  a 
great  commercial  centre.  Extensive  wharves,  with  three  docks 
capable  of  accommodating  merchant  vessels  of  the  largest  class,  and 
appliances  for  effecting  the  heaviest  repairs,  have  been  provided. 
They  are  frequently  used  by  Dutch  ships  of  war,  and  are,  of  course, 
available  for  ships  of  the  Royal  Navy.  The  average  quantity  of  coal 
in  the  port  in  1876  was  93,000  tons,  when  the  number  of  steamers 
calling  yearly  was  about  1000 ;  but  this  number  having  now  risen 
to  1700,  from  12,000  to  15,000  tons  are  required  each  month." 
In  1881-2  the  trade,  passing  through  the  Straits  of  Malacca,  between 
Great  Britain  and  the  Far  East,  >as  estimated  at  £74,000,000. 
It  is  growing  with  rapid  strides.  Since  the  Russian  scare  the  works 
necessary  for  the  defence  of  Singapore  have  been  completed  at  the 
expense  of  the  local  Government.  The  forts  are  of  the  most  approved 
plans  and  of  considerable  extent.  It  is  disappointing  to  an  English- 
man to  see  in  this,  as  in  other  instances,  that  while  those  prepara- 
tions for  defence,  for  which  Colonial  funds  are  liable,  are  completed 
or  far  advanced,  the  guns  for  which  the  Imperial  Government  are 
responsible  are  not  yet  delivered. 

For  manning  the  forts,  and  to  resist  an  enemy  attempting  a  landing, 
the  local  Government  of  Singapore  have  at  their  disposal  consider- 
able forces.  In  addition  to  a  wing  of  a  British  regiment,  they  have 
a  splendid  battalion  of  1000  Sikh  police,  armed  and  drilled  as 
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soldiers.  By  the  care  and  energy  of  Sir  Frederick  Weld  and  Sir 
Hudson  Low,  a  numerous  and  effective  auxiliary  force  has  been 
organised  at  Perak,  with  an  efficient  field  artillery.  Some  hundreds 
of  men  can  be  spared  from  Perak  for  the  defence  of  Singapore.  The 
armaments  for  the  forts  now  completed  once  provided,  Singapore 
may  be  considered  secure  against  any  European  force  which  is  likely 
to  be  directed  against  it 

The  defence  has  recently  been  materially  strengthened  by  the 
stationing  of  the  ironclad  Orion  in  the  Straits  of  Malacca. 

From  Singapore  the  Sunbeam  proceeded  to  Australia,  but  the 
defences  having  been  considered  in  a  special  section,  we  pass  on  to 
the  several  ports  visited  on  the  sad  return  voyage. 
Mauritius.  Mauritius  is  on  the  direct  route  and  almost  equidistant  from  the 
Cape  and  Ceylon.  It  has  a  trade  of  the  annual  value  of  six  millions 
sterling.  The  harbour  is  deep,  well  sheltered,  and  capacious.  Three 
graving  docks  have  been  constructed.  One  of  these  can  be  readily 
enlarged  to  receive  a  man-of-war  of  the  Impeneuse  type.  The  work 
would  be  taken  in  hand  with  the  assistance  of  a  loan  of  £50,000,  on 
easy  terms.  A  dock  at  Mauritius  would  be  a  most  valuable  resource 
in  war,  while  in  peace  it  would  be  a  boon  to  the  East  India  Squadron,  * 
if  vessels  could  be  sent  to  refit  in  one  of  the  few  harbours  on  the 
station  which  have  a  cool  season. 

The  improvement  of  the  existing  forts  at  Port  Louis  and  the 
formation  of  new  defences  have  been  commenced.  The  local  Govern- 
ment contribute  £55,000  for  works,  and  the  Imperial  Government 
£55,750  for  armaments.  A  torpedo  and  submarine  defence  has  been 
provided.  The  manning  of  the  works  is  an  important  question 
which  still  awaits  solution.  For  the  submarine  mine  and  torpedo 
defence  a  native  force  is  being  enrolled,  consisting  of  seafaring  men 
led  by  thirteen  non-commissioned  officers  of  the  Sappers  and  Miners. 
It  is  believed  they  will  be  thoroughly  efficient.  An  artillery  force  of 
a  similar  character  would  probably  be  equally  efficient  for  fighting 
guns. 

It  is  highly  desirable  that  Mauritius  should  be  connected  by 
cable  with  the  line  of  telegraph  recently  laid  to  the  Cape  along  the 
eastern  shores  of  Africa.  It  was  not  satisfactory  to  see  a  fine  steamer 
of  the  French  Messageries  Maritimes  fleet  lying  at  Mauritius,  sub- 
sidised by  the  island  Government,  while  no  mail  service  exists  under 
the  British  flag.  It  is  certain  that  the  French  would  not  allow  their 
island  of  Reunion  to  depend  for  its  postal  communications  on  a 
foreign  service.  At  any  cost  a  line  of  steamers  would  be  maintained 
under  the  national  flag. 
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The  importance  of  the  Cape  aa  a  strategical  position  is  thoroughly  Oape  of 
understood  in  England.  It  is  less  generally  known  how  favourable  Hope, 
are  the  conditions  for  defence.  The  Colony  owes  its  security  to  its 
iron-bound  coast,  and  the  mighty  surges  of  the  Southern  Ocean.  The 
Cape  peninsula  and  Port  Elizabeth  afford  anchorage  for  a  fleet. 
Elsewhere  a  landing  is  impossible,  except  at  a  few  coves,  and  only 
in  boats  of  special  construction,  handled  with  practised  skill. 

Confining  our  attention  to  the  Cape  peninsula,  it  was  described  Cape 
by  the  Royal  Commission  as  a  rugged  mountain  district  thirty-two 
miles  in  length,  connected  with  the  mainland  by  a  low  isthmus 
between  Table  Bay  on  the  north  and  Simon's  Bay  on  the  south.  The  Cap® 
naval  establishments  are  at  Simon  s  Bay,  the  mercantile  at  Table 
Bay.  The  resources  of  Simon's  Bay  are  equal  to  the  light  repairs  of 
the  fleet,  and  it  is  a  suitable  peace  station.  In  war  the  squadron  must 
operate  from  Table  Bay,  where  we  have  at  command  a  graving  dock 
of  ample  dimensions  for  a  powerful  ironclad,  large  engineering 
shops,  and  unfailing  supplies  of  coals.  The  extension  of  the  break- 
water renders  the  anchorage  in  Table  Bay  as  secure  as  in  Simon's 
Bay. 

Before  the  construction  of  the  breakwater,  Table  Bay  was  exposed  to 
gales  from  N.W.  to  N.N.E.,  which  occasionally  blow  with  irresistible 
fury,  and  have  in  some  instances  caused  the  loss  of  every  ship  which 
happened  to  be  at  anchor  within  the  Bay.  The  recurrence  of  the 
disasters  of  the  past  is  no  longer  to  be  apprehended.  A  breakwater  Break- 
of  solid  construction  lias  been  formed  under  the  direction  of  Sir  John  Jo^S.*1"1 


Coode.  The  staging  is  already  carried  out  to  a  distance  of  3050  feet 
The  entire  length  proposed  is  3700  feet.  The  depth  of  water 
varies  from  five  and  a  half  to  seven  fathoms.  An  area,  18  acres 
in  extent,  is  already  protected  from  the  most  dangerous  winds.  On 
the  completion  of  the  breakwater  the  area  protected  will  be  48  acres 
in  extent.  The  docks  already  formed  provide  a  roomy  floating  basin, 
and  an  additional  basin,  15  acres  in  extent,  is  in  progress.  A  graving 
dock  has  been  recently  completed,  500  feet  in  length,  70  feet  in 
breadth,  and  with  26  feet  of  water  over  the  sills. 

It  has  been  proposed  to  defend  both  Simon's  Bay  and  Table  |£non'8 
Bay,  charging  the  former  upon  the  Imperial  Exchequer,  and  the  <ieft 


latter  on  local  resources.  The  armaments  in  both  cases  are  to  be  J^lfJ^ 
provided  from  Imperial  funds.  The  works  at  Simon's  Bay  are  well 
advanced.  Nothing  has  yet  been  done  by  the  local  Government  at 
Table  Bay.  It  was  discouraging  to  hear  that  the  works  at  Simon's 
Bay,  on  which  £50,000  is  being  expended,  and  upon  which  we  saw 
five  hundred  men  engaged,  were  to  be  armed  with  muzzle-loading 
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guns  of  short  range.  It  is  highly  unsatisfactory  to  remodel  works 
at  considerable  expense  to  mount  an  obsolete  armament.  A  railway 
is  essential  to  connect  the  batteries  at  Simon's  Bay  with  the  garrison 
at  Cape  Town.  The  Im]>erial  Government  should  share  with  the 
local  Government  in  the  cost,  which  is  estimated  at  £15,000. 
Manning  In  proof  of  the  capabilities  of  the  Colony  to  provide  such  garrisons 
defences.  08  may  ^e  required  to  work  the  guns,  whenever  supplied  by  the 
Imperial  Government,  the  following  statement,  made  by  Mr.  Hofmeycr 
at  the  Colonial  Conference,  may  be  appropriately  quoted : — 

"In  the  case  of  the  Cape  we  liave  a  first  line  of  defence,  not  a  very 
strong  line,  a  very  tliin  line,  consisting  of  802  mounted  riflemen,  and 
706  Cape  mounted  armed  police.  We  have,  secondly,  of  trained 
volunteers,  4000  men.  Then  we  have  a  second  line  of  defence, 
consisting  of  all  the  manhood  of  the  country ;  all  men  between  the 
ages  of  eighteen  and  fifty  are  enrolled  in  that  force,  and  those  amount 
to  about  60,000  men.  They  are  not  regularly  trained,  but  they  are 
most  of  them  armed,  and  they  are  men  generally  who  can  ride  and 
shoot  and  do  very  effective  service.  They  have  been  three  or  four 
times  on  active  service  in  the  last  ten  years,  and  they  have  generally 
given  a  good  account  of  themselves.  In  addition  to  that  we  have 
Yeomanry  Acts,  which  are  not  at  present  in  operation.  Under  those 
Acts  three  or  four  regiments  could  be  thoroughly  and  properly 
trained,  but  they  are  not  trained  at  present." 
Bettor  The  security  of  our  possessions  at  the  Cape  is  being  rapidly 
ruling*1  strengthened  by  means  more  efficacious  than  those  in  the  control  of 
military  engineers.  The  material  prosperity  of  the  Colony  lias 
become  more  assured.  The  diamond  fields  and  the  gold  mines,  it  is 
hoped,  will  yield  large  profits.  The  trade  and  the  revenue  of  the 
Colony  show  an  immense  improvement  over  the  returns  for  many 
years  past.  Au  improvement  of  another  kind  is  going  forward,  which 
will  form  a  still  deeper  and  more  enduring,  foundation  for  our 
military  power.  The  Cape  Colony  has  so  extended  its  territories, 
that  the  native  races  have  been  brought  into  a  condition  of  permanent 
peace.  We  are  establisliing  a  better  understanding  with  the  Boers  of 
the  Transvaal.  Within  the  limits  of  the  Colony,  unity  of  feeling 
and  action  on  the  part  of  the  English-speaking  and  Dutch-speaking 
races  is  becoming  more  complete  every  day.  During  my  recent  visit 
I  was  assured  by  Mr.  Hofmeyer,  the  leader  of  the  Africander  Bond, 
that  the  Dutch  were  entirely  satisfied  with  British  rule,  and  had  no 
other  desire  than  to  remain  in  their  present  position,  with  uncon- 
trolled self-government  for  their  local  affairs,  and  with  the  protection 
of  England  against  all  external  enemies.    They  know  full  well  tliat 
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if  the  British  flag  were  lowered  in  Table  Bay,  they  would  inevitably 
pass  under  the  dominion  of  leas  generous  rulers. 

It  is  highly  desirable  that  the  British  Government  should  acquire 
possession  or  control  over  Delagoa  Bay. 

Passing  on  to  St.  Helena,  the  landing-places  are  few,  and  com-  st 
manded  by  works  of  considerable  strength.  New  works  are  in  progress  Helena 
which  will  give  an  extended  range  of  fire  to  seaward.  The  guns  are 
not  yet  to  hand.  The  expenditure  of  £10,000  appears  fully  justified 
in  view  of  the  importance  of  St.  Helena  as  a  coaling  station  for  the 
Cape  route  to  the  East.  As  a  sanatorium,  it  might  be  of  great  value 
to  the  ships  of  the  African  squadron. 

Barren  and  inhospitable,  Ascension  has  presented  a  singularly  Ascension, 
unpromising  field  of  labour  to  the  naval  detachment  which  for 
many  years  has  been  maintained  in  the  island.  Solid  and  capacious 
stores,  extensive  ranges  of  buildings,  miles  of  roads,  the  tanks, 
the  hospitals  on  the  seashore  and  on  the  mountain,  the  farm  on 
the  peak — a  green  oasis  crowning  a  heap  of  cinders — attest  the 
zeal  of  a  succession  of  officers  and  men.  To  the  naval  reformer 
they  give  occasion  for  reflections  on  the  considerable  cost  which 
has  been  thrown  upon  the  country  in  the  creation  of  an  establish- 
ment which  has  become  practically  useless  through  the  universal 
use  of  steam  and  the  suppression  of  the  slave-trade.  In  the  present 
circumstances,  St.  Helena  offers  unquestionably  superior  advantages 
for  all  naval  purposes.  As  a  coaling  station  it  is  in  a  better 
position,  being  approximately  equidistant  between  the  Cape  and 
Sierra  Leone,  and  less  exposed  to  rollers,  which  frequently  interrupt 
the  coaling  of  ships  at  Ascension.  It  is  repugnant  to  abandon  to 
utter  ruin  an  establishment  created  with  much  labour  and  expense. 
To  this  alternative,  however,  we  must  come,  unless  we  are  prepared  to 
put  Ascension  in  a  state  of  defence.  The  value  of  the  naval  stores  is 
not  less  than  £50,000,  and  the  ample  stock  of  coal  would  offer  an  irre- 
sistible temptation  to  an  enemy's  cruiser.  Three  or  four  long-range, 
armour-piercing  guns,  with  a  few  machine  guns,  would  give  security 
against  a  coup  dc  main.  We  should  look  to  the  fleet  to  prevent  an 
attack  in  force. 

Sierra  Leone  is  an  important  coaling  station,  halfway  between  Sierra 
England  and  the  Cape.  The  harbour  is  large  and  safe  for  ships  of 
heavy  tonnage.  The  works  of  defence  are  in  active  progress.  The 
cost  is  estimated  at  £22,000  for  works,  and  £15,000  for  armaments. 
In  addition  to  the  works  now  in  hand,  a  battery  is  thought  desirable 
to  prevent  an  attack  with  long-range  guns  from  seaward.  Having 
admitted  Sierra  Leone  into  the  list  of  our  coaling  stations  of  the  first 
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class,  its  defence  should  be  made  complete  against  a  powerful 
cruiser. 

Graving  In  connection  with  the  subject  of  coaling  stations,  it  may  be 
docks*       appropriate  to  refer  to  the  deficiency  of  graving  dock  accommodation 

in  several  important  positions. 
Gibraltar.  To  maintain  a  permanent  garrison  of  6000  men  at  Gibraltar,  at 
an  annual  cost  to  the  country  under  various  heads  of  charge  of 
nearly  a  million  sterling,  and  to  be  obliged  to  send  the  solitary 
gunboat  stationed  in  these  waters  to  be  docked  at  the  Spanish 
dockyard  at  Caraccas,  is  not  satisfactory.  History  repeats  itself. 
The  greatest  battles  of  the  past  have  been  fought  near  the  entrance 
to  the  Mediterranean,  and  the  battles  of  the  future  may  probably 
be  fought  in  the  same  waters.  The  new  weapon,  the  torpedo, 
will  deal  its  blow  below  the  water-line,  and  inflict  injuries  which 
can  only  be  repaired  in  dock.  It  would  be  pitiful  to  see  a  British 
squadron  in  the  Bay  of  Gibraltar,  with  ships  in  a  crippled  or  sinking 
condition,  and  to  find  ourselves  obliged  to  run  them  ashore  on  the 
Spanish  beach.  Our  requirements  at  Gibraltar  might  be  met,  as 
at  Hong  Kong  and  the  Cape,  by  co-operation  between  the  Admiralty 
and  private  enterprise.  There  is  reason  to  believe  that  with  a  mode- 
rate subsidy  from  the  Government  a  graving  dock  would  be  con- 
New  dock  structed  at  Gibraltar.  With  the  aid  of  a  loan  from  the  Government, 
Kon1,','"?    a  private  company  has  recently  completed  a  dock  at  Hong  Kong, 

500  feet  in  length,  86  in  breadth,  and  29  in  depth. 
New  By  concerted  action  with  the  local  authorities,  and  it  could  only 

S™k  "S     nave  ^een  accomP^she(i  uy  those  means,  a  dock  has  been  formed  at 
Ksqui-      Esquimault ;  length  380  feet,  width  of  entrance  65  feet,  depth  over 
the  sills  26  feet  6  inches.    It  is  proposed,  and  it  is  highly  desirable, 
to  lengthen  this  dock  to  430  feet.    The  Admiralty  should  obtain  the 
sanction  of  the  Treasury  for  a  loan  on  easy  terms. 

As  Civil  Lord  of  the  Admiralty,  from  the  commencement  of  my 
term  of  office,  I  did  my  best  to  make  good  the  deficiency  in  our  dock 
accommodation  abroad  by  the  plan  of  co-operating  with  private 
enterprise.  With  less  responsibility,  but  with  equal  solicitude  for 
the  efficiency  of  the  Navy,  I  desire  to  bring  our  requirements  at 
other  places  under  the  notice  of  those  responsible  for  -taking  the 
necessary  action. 

An  enlargement  of  one  of  the  existing  docks  is  much  wanted  at 
Singapore.  If  the  Admiralty  would  assist,  it  would  be  quickly  taken 
in  hand. 
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CHAPTER  VII. 

Australian  Defences  and  Naval  and  Military  Preparations. 

It  has  been  endeavoured  to  bring  together  in  the  present  section 
the  impressions  formed  during  a  recent  voyage  of  circumnavigation 
round  the  coasts  of  Australia. 

Taking  the  several  ports  and  colonies  in  the  order  in  which  they  King  , 
were  visited,  the  utterly  defenceless  state  of  King  George's  Sound  is  soSncL 8 
the  first  subject  for  consideration.    All  vessels  cruising  in  Australian 
waters  for  the  protection  of  the  trade  on  the  most  direct  route  to 
England  must  depend  on  King  George's  Sound  as  a  coaling  station 
and  a  base  of  operations.    The  anchorage  is  commodious  and  secure. 
Port  Darwin,  the  nearest  harbour  on  the  west  side  of  Australia  avail- 
able for  large  vessels,  is  distant  2109  miles.    On  the  south  coast, 
the  distance  to  Adelaide  is  more  than  a  thousand  miles.   The  nearest 
route  from  the  principal  ports  of  Australia  to  the  Suez  Canal  passes 
within  a  few  miles  of  the  entrance  to  the  harbour.    The  importance 
of  the  position  is  obvious.    To  quote  from  the  report  of  Sir  William  Sir  W. 
Jervois,  "  King  George's  Sound,  if  left  undefended,  may  in  time  of  ervo'* 
war  be  occupied  by  hostile  vessels,  which  issuing  from  there  might 
cut  off  our  steamers  and  merchant  ships.    On  the  other  hand,  if 
defended  it  would  become  a  most  valuable  naval  port  for  vessels  of 
war  acting  for  defence." 

If  no  defences  be  provided,  King  George's  Sound  could  be  denied  Altcroa- 
to  an  enemy  by  sinking  the  coal  hulks  in  the  narrow  channel  leading  d^Lidwi* 
to  the  inner  harbour.   Such  a  method  of  defence  would  be  a  miserable 
alternative  to  be  adopted  by  the  empire  which  justly  claims  the 
supremacy  of  the  seas,  and  which  would  stand  in  urgent  need  of  the 
facilities  afforded  at  King  George's  Sound  for  coaling  her  own  cruisers. 

Protection  against  first-class  ironclads  is  not  needed.    In  time  of  inex- 
war,  ships  such  as  the  Peter  the  Great  or  the  Amiral  Duperre*  will  JJJfJ6 
be  retained  in  European  waters.    The  attack  on  our  commerce  in 
distant  seas  will  be  made  by  swift  steamers,  lightly  armed,  and 
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probably  unprotected  by  armour.  We  ought  to  be  in  a  position  to 
deny  King  George's  Sound  to  vessels  of  this  class,  when  short  of  coal. 
For  this  purpose  inexpensive  works  with  light  armament  would  be 
adequate. 

To  put  the  cost  of  these  works  wholly  on  Western  Australia,  the 
poorest  of  the  colonies  and  the  least  interested  in  the  protection  of 
the  great  trade  route  between  Australia  and  the  mother  country, 
would  be  unfair.  The  expense  should  be  defrayed  by  the  Imperial 
exchequer,  and  by  a  joint  contribution  from  all  the  Australian 
colonies. 

The  Colonial  Conference  discussed  the  defence  of  King  George's 
Sound,  but  was  unable  to  come  to  a  decision.  The  Colonies  were 
unwilling  to  undertake  the  works,  unless  the  Imperial  Government 
would  provide  guns  of  modem  construction.  The  cost  was  £19,000, 
a  paltry  sum  to  be  refused  by  an  exchequer  which  controls  and 
provides  for  an  expenditure  of  £90,000,000.  Having  invited  the 
representatives  of  our  Colonies  to  meet  in  London  in  much  pomp 
and  circumstance,  it  was  impolitic  to  allow  an  important  decision 
to  be  postponed  upon  a  trifling  issue. 

The  difficulty  of  manning  has  been  sometimes  urged  as  an  argu- 
ment against  the  construction  of  defensive  works.  Two  feasible 
suggestions  have  been  made  for  the  defence  of  Albany.  Captain 
Colomb,  M.P.,  has  suggested  that  the  garrison  should  be  supplied 
from  the  Marines  and  the  Marine  Artillery.  The  plan  would  obviate 
the  necessity  of  sending  a  handful  of  soldiers  on  detached  duty  to 
Australia ;  and  the  Marines  and  Marine  Artillery  would  take  their 
turn  of  duty  with  their  comrades  in  the  Australian  squadron.  They 
need  never  be  kept  so  long  on  shore  as  to  become  dispirited,  or 
deteriorated  by  garrison  duty  in  a  remote  spot.  General  Scratchley 
suggested  another  feasible  plan  of  a  volunteer  militia,  to  consist  of 
pensioners  from  the  Imperial  Army,  who  should  receive  pay  and  land 
grants. 

Passing  on  from  King  George's  Sound  to  the  eastward,  South 
Australia  lias  one  vessel  for  the  protection  of  its  coast.  The  colonial 
cruiser,  The  Protector,  launched  by  Sir  William  Armstrong  &  Co.  in 
1884,  is  an  efficient  vessel  of  900  tons,  armed  with  one  8-inch,  and 
five  0-inch  breechloading  guns.  The  speed  on  the  measured  mile 
was  14  kuots.  This  vessel  is  commanded  by  Captain  Walcott,  R.N., 
and  manned  by  a  small  permanent  force.  In  the  event  of  war  she 
would  operate  in  the  Spencer  and  St.  Vincent  Gulfs,  and  guard  the 
approaches  to  Adelaide. 

Adelaide  is  defended  by  two  detached  forts.    Glanville  is  armed 
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with  two  20-ton  10-inch  guns  and  two  64-pounders ;  Largs  Fort  is 
armed  with  two  12-ton  9-inch  guns  and  two  80-pounders.  A  new  fort 
is  proposed  to  be  built  in  the  neighbourhood  of  Glenelg,  to  be  armed 
with  powerful  breech-loading  ordnance  of  the  latest  pattern. 

Victoria  has  provided  a  powerful  flotilla  for  the  defence  of  the  Victoria. 
Colony. 

The  list  of  vessels  is  as  follows : — 

Cerberus,  armour-plated  double  screw  turret  ship,  3480  tons  displace- 
ment, 1370  H.P.,  four  10-inch  18-ton  M.L.  guns,  four  machine 
and  two  light  guns.    Permanent  staff,  33  men. 

Nelson,  Frigate,  4096  tons  displacement,  2102  H.P.,  two  7-inch 
M.L.R.  guns,  eighteen  64-pounder  rifled  shunt  guns,  twelve 
32-pounder  smooth-bore  guns.  The  crew  is  partly  furnished 
from  the  permanent  staff. 

N.B.  Although  used  only  as  a  receiving  and  drill  ship,  and 
not  to  be  reckoned  as  a  vessel  of  serious  fighting  power,  a 
position  has  been  assigned  to  the  Nelson  in  the  carefully  con- 
sidered plans  for  the  defence  of  the  harbour. 

Gunboat  Victoria,  one  10-inch,  25-ton  B.L.  gun,  two  13-pounder  B.L. 
guns,  two  Nordenfelt  machine  guns,  with  permanent  staff  and 
15  men. 

Gunboat  Albert,  one  8-inch  12-ton  B.L.  gun,  one  6-inch  4-ton  B.L. 

gun,  two  9-pounder  B.L.  guns,  two  Nordenfelt  machine  guns, 

with  permanent  staff  and  13  men. 
Childers,  1st  class  torpedo  boat,  for  15-inch  torpedoes,  two  lj-inch 

Hotchkiss  guns ;  7  permanent  men. 


I^ady  Loch,  screw  steamer,  built  of  steel,  400  tons  ;  armament  one 
6-inch  4-ton  breech-loading  gun  and  two  Nordenfelts. 

Arrangements  have  been  made  for  arming  six  dock  boats  and 
harbour  barges  used  by  the  Harbour  Trust  Board,  with  a  6-inch 
4-ton  gun,  and  two  Nordenfelt  guns. 

The  Childers  and  the  two  gunboats  can  alone  be  used  outside  Flotilla 
the  entrance  to  the  fort.    All  the  other  vessels  of  the  Victorian  b,JbouV 
flotilla  are  for  harbour  defence,  which,  however,  in  its  application  to  defence. 
Melbourne,  embraces  a  far  wider  sphere  of  operations  than  is  usually 
implied.    Port  Phillip,  the  harbour  of  Melbourne,  is  an  inland  sea. 


Nepean 
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2nd  class  torpedo  boats,  for  14-inch  torpedoes. 
Steam  launches  armed  with  the  spar  torpedo. 
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The  entrance,  distant  between  tliirty  and  forty  miles  from  tlte  city,  i* 
commanded  by  fixed  batteries,  and  mines  are  provided  for  closing  the 
channels.  The  works  are  armed  with  one  breech-loading  8-inch  12-ton 
gun,  one  6-inch  5-ton  gun,  two  breech-loading  6-inch  4-ton  guns,  six 
muzzle-loading  12-ton  guns,  and  a  considerable  number  of  lighter 
guns.  Considerable  additions  will  probably  be  made  to  this  armament 
at  an  early  day.  Fixed  defences  for  Port  Western  are  under  con- 
sideration. 

New  The  floating  defences  of  New  South  Wales  have  received  but 

little  attention.  The  Colony  possesses  one  efficient  corvette,  the 
Wolverene,  a  gift  from  the  Imperial  Government.  The  constant 
presence  of  ships  of  the  Australian  squadron,  the  impossibility  of 
forcinc  an  entrance  into  the  liarbour,  with  such  a  fleet  as  could  \*c 
despatched  to  Australian  waters,  and  the  difficulty  of  effecting  a 
landing  on  this  iron-bound  coast,  have  influenced  the  policy  of  the 
Government  in  its  preparations  to  meet  attack.  The  land  defences 
are  of  a  powerful  character.  No  less  than  £1,500,000  have  been 
expended ,  in  the  construction  of  strong  batteries  for  the  defence 
of  Port  Jackson,  Botany  Bay  and  Newcastle.  The  armament  of  these 
works  includes  two  25-ton  guns,  six  18-ton  guns,  six  12-ton  guns, 
two  110-pounders,  and  a  large  number  of  guns  of  lighter  calibre 
of  the  older  patterns. 

Queensland  has  a  harbour  defence  flotilla  consisting  of  the 
und*        Gayundah  and  Palunia,  having  a  displacement  of  319  tons,  and  armed 
with  one  8-inch,  one  6-inch,  and  four  machine  guns.    They  were  built 
by  Sir  William  Armstrong  &  Co.,  in  1884.    In  addition  to  the.-e 
vessels,  the  flotilla  includes  the  Otter  armed  tender,  live  twin  screw 
armed  barges,  one  torpedo  boat,  and  the  Lucinda,  Government  yacht. 
The  entrance  to  the  Brisbane  River  is  protected  by  two  batteries 
and  a  system  of  submarine  mines.    Steps  are  being  taken  for  making 
batteries  at  Rockhampton  and  Townsville. 
Thuwday      Thursday  Island  is  an  important  position,  hitherto  left  altogether 
hluml.      defenceless,  and  distant  1400  miles  from  Brisbane,  the  nearest  point 
from  which  forces  could  bo  despatched.    The  question  of  fortifications 
was  discussed  in  the  report  of  the  Commission  on  Colonial  Defence. 

"Witnesses  from  the  Admiralty  have  dmwn  our  attention  to 
Thursday  Island,  one  of  a  group  of  islands  in  Torre*  Straits,  situate*! 
twenty  miles  North  West  of  Cape  York,  the  northernmost  i*»int  of  the 
Australian  Continent.  It  is  a  settlement  of  the  Queensland  Govern- 
ment, and  was  selected  as  a  convenient  harbour  of  refuge  and  ]>ort  of 
call  for  ships  engaged  in  the  rapidly  increasing  trade  tlirough  the 
Torres  Straits.    Colonel  Scratehley  in  his  report,  dated  the  31st  of 
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December,  1881,  states  that  it  is  expected  that  in  a  short  time  the 
mail  steamers  (carrying  cargo,  mails,  and  passengers)  will  run  every 
fortnight,  and  that  in  the  course  of  a  few  years  nearly  all  the  trade 
between  Queensland,  the  East,  and  Europe  will  be  diverted  northward 
instead  of  passing,  as  at  present,  via  Melbourne,  the  Cape  and  the 
Suez  Canal." 

"  The  width  of  Torres  Straits  between  Cape  York  and  New  Guinea 
is  seventy  miles,  but  the  navigation  is  greatly  obstructed  by  reefs,  and 
two  channels  only  are  at  present  in  use.  These  lie  on  either  side  of 
the  group  of  islands  of  which  Thursday  Island  is  one ;  but  it  is  stated 
that  there  are  other  channels,  and  that  there  is  probably  a  deep 
passage  near  the  coast  of  New  Guinea,  which,  if  properly  surveyed 
and  marked,  would  be  available  for  the  largest  vessels.  Westward  of 
Torres  Straits  the  navigation  is  comparatively  easy,  and  to  the  east- 
ward two  main  routes  are  available,  passiu-  respectively  inside  and 
outside  the  Great  Barrier  Beefs,  which  extend  almost  continuously 
for  a  distance  of  1300  miles,  in  a  direction  generally  parallel  with  the 
coast  of  Queensland." 

Colonel  Scratchley,  who  is  supported  by  naval  authorities,  urges 
the  importance  of  fortifying  Thursday  Island,  with  the  double  object 
of  providing  a  safe  depot  of  coals  for  her  Majesty's  ships,  and  of 
preventing  its  occupation  by  an  enemy. 

The  Defence  Commission  did  not  recommend  the  construction  of 
fortifications  at  Thursday  Island.  It  seems,  however,  difficult  to  resist 
the  conclusion  that  protection  would  be  required  in  time  of  war,  for 
our  cruisers  operating  in  the  vicinity  of  the  Torres  Straits,  and  for  the 
important  trade  which  passes  through  those  waters  to  and  from 
Europe,  India  and  China,  under  the  British  flag.  The  proposals  for 
defence  submitted  to  the  Colonial  Conference  were  not  of  a  costly 
nature.  The  scheme  provided  four  7-inch  rifled  muzzle-loading 
guns,  and  four  16-pounders.  If  6-inch  breech-loading  guns  took  the 
place  of  the  7-inch  guns,  the  16-pounders  would  not  be  required. 
The  total  cost  of  the  works  would  be  £14,800 ;  the  guns,  with  100 
rounds  per  gun,  would  cost  about  £10,000. 

The  defence  of  Thursday  Island  would  have  been  undertaken  by 
the  Colonies  if  the  Imperial  Government  had  agreed  to  supply 
modern  guns.  It  is  much  to  be  regretted  that,  through  their 
inability  to  accede  to  the  terms  proposed  by  the  representatives 
of  the  Colonies,  the  defence  of  an  important  port  at  small  cost  has 
been  postponed. 

The  far  from  satisfactory  discussions  at  the  Colonial  Conference 
with  reference  to  Thursday  Island  and  King  George's  Sound  are 
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summarised  in  the  following  extract  from  the  Sydney  Mowing 
Herald  ;— 

"  Unfortunately  the  question  next  in  importance  to  Australians, 
namely,  the  defence  of  King  George's  Sound  and  Thursday  Island, 
was  left  unsettled,  though  discussed  on  three  occasions.  The  War 
Office,  represented  by  Mr.  Stanhope,  Secretary  of  State,  wanted  more 
from  the  Colonies  than  would  be  conceded,  and  for  once  all  the 
delegates  were  unanimous.  Of  all  the  coaling  stations  of  the  Empire, 
these  were  the  only  two  of  any  value  that  the  War  Office  would  not 
deal  with  liberally.  They  offered  cannons  of  old  patterns  which  no 
Government  in  Australia  would  nowadays  think  of  mounting,  and 
material  for  torpedo-fields ;  but  they  wanted  the  Colonies  to  do  the 
rest — to  erect  the  forts  and  barracks,  and  maintain  the  necessary 
garrisons.  This  offer  was  Sir  James  Lorimer's  opportunity.  Though 
not  a  soldier,  he  knows  something  of  the  details  of  defence,  and  he  did 
not  hesitate  to  expose  the  absurdity  of  placing  old  guns  on  such  forts, 
and  generally  to  condemn  the  proposal.  Mr.  Stanhope  did  not 
pretend  that  the  armament  was  the  best  that  could  be  provided,  but 
he  and  his  advising  officers  contended  that  it  would  be  reasonably 
effective  in  repelling  a  chance  attack,  and  in  keeping  tolerably  safe  a 
place  of  shelter  for  war  vessels  to  refit,  or  for  merchantmen  when  the 
enemy  is  at  hand.  Sir  Patrick  Jennings  thought  that  the  system  of 
coaling  stations  would  be  incomplete  if  these  two  were  not  included, 
and  Mr.  Service  opened  new  ground  by  calling  attention  to  the 
relations  of  the  Parliament  of  Great  Britain  to  the  rest  of  the  Empire. 
The  War  Office  admittedly,  lie  pointed  out,  would  not  increase  the  vote 
for  defending  coaling  stations,  so  as  to  include  King  George's  Sound 
and  Thursday  Island,  because  they  feared  criticism  in  the  House  of 
Commons.  This  proved  that  some  higher  tribunal — an  Imperial 
Legislature  in  every  sense  of  the  word— was  required  for  dealing  with 
Imperial  affairs  on  sound  principles  apart  from  party  considerations. 
Mr.  Service  was  applauded  for  the  point  made,  and  its  force  was 
privately  admitted  by  others  than  the  delegates.  It  had  no  effect, 
however,  on  the  present  aspect  of  the  case.  The  War  Office  could 
not  then  be  moved  to  make  a  more  liberal  advance,  though  a  day  or 
two  later  Mr.  Stanhope  sought  to  bring  the  matter  to  a  conclusion  by 
asking  the  delegates  if,  supposing  improved  armament  were  supplied, 
they  would  recommend  their  Governments  to  erect  the  forts  and 
maintain  the  garrisons.  But  he  was  met  with  the  reply  that  no 
pledge  could  be  given  until  the  relative  value  of  the  British  and 
Colonial  interests  in  the  defence  of  the  ports  named  had  been 
determined.    When  this  was  done  the  Colonies  would  be  glad  to  con- 
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sider  any  proposal  for  the  expenditure  of  money  up  to  the  value  of 
their  interests.  Sir  John  Downer  was  particularly  strong  in  urging 
this  position,  but  Mr.  Forrest  and  Mr.  Burt,  being  naturally  anxious 
to  secure  a  settlement  of  the  matter  so  far  as  King  George's  Sound 
was  concerned,  intimated  that  their  Colony  would  contribute  more 
than  its  share  to  begin  with,  and  in  ten  years  would  take  over  the 
entire  responsibility  of  maintenance.  But  this  was  of  no  avail,  for  on 
the  last  day  but  one  of  the  Conference  it  was  announced  that  the  War 
Office  fell  back  upon  their  original  otter  of  the  old  guns,  their  justifi- 
cation being  that  there  would  be  less  necessity  for  defending  King 
George's  Sound  and  Thursday  Island  when  the  auxiliary  Australian 
fleet  was  established  than  if  that  fleet  were  not  to  be  brought  together. 
The  decision  was  received  with  regret,  as  marking  the  shelving  of  the 
question,  but  some  of  the  delegates  were  under  the  impression  that 
next  year  a  more  liberal  proposal  would  be  made.  The  outcome  was 
extremely  unsatisfactory,  seeing  that  the  Government  is  taking  a  large 
share  of  the  expense  of  fortifying  coaling  stations  in  other  parts  of 
the  world  which  are  not  more  important  than  the  two  mentioned. 
The  late  Sir  Peter  Scratchley  examined  King  George's  Sound,  and 
reported  that  its  defence  was  of  vital  importance  to  the  security  of 
the  Australian  Colonies.  It  was  his  scheme  that  the  War  Office  sub- 
mitted to  the  Conference,  but  when  he  propounded  it  there  appeared 
to  be  great  necessity  for  improvising  rapid  defence.  His  proposals 
were  to  meet  a  temporary  emergency,  not  to  supply  permanent  fortifi- 
cations, which  are  now  desired." 

Port  Darwin,  the  last  port  at  which  the  Sunbeam  touched  in  port 
Australia,  has  a  noble  harbour  in  an  important  strategical  position.  Dnni 
It  is  distant  from  Thursday  Island  725  miles,  Singapore  2500  miles, 
and  King  George's  Sound  2109  miles.  The  cable  by  which  Australia 
holds  telegraphic  communication  with  the  civilised  world  is  here 
connected  with  the  line  carried  across  the  continent  with  so  much 
enterprise  by  the  Government  of  South  Australia.  The  first  section 
from  the  north  of  the  Transaustralian  Railway  is  near  completion. 
It  will  connect  Port  Darwin  immediately  with  a  district  in  which 
gold  mining  is  being  carried  on  with  success,  over  five  tons  having 
been  already  exported.  When  the  communication  with  Adelaide  is 
completed,  Port  Darwin  may  become  the  port  of  landing  for  the 
mails  from  Europe  for  all  parts  of  Australia.  The  harbour  is  already 
used  to  a  limited  extent  as  a  coaling  station  for  the  Mercantile 
Marine.  In  war  it  would  be  a  base  of  operations  for  our  cruisers 
protecting  the  trade  between  Queensland,  India,  China,  and  Europe. 
It  remains  as  yet  absolutely  defenceless.    A  few  light  guns  of  long 
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range  should  be  mounted,  aud  a  small  force  of  Volunteers,  led  by 
permanent  non-commissioned  officers,  should  be  raised.  The  neces* 
sity  for  some  defence  was  not  sufficiently  brought  under  consideration 
at  the  recent  Colonial  Conference. 

The  Australasian  Colonies  have  made  considerable  progress  in  the 
establishment  of  Naval  Brigades.  During  a  recent  visit  to  Australia, 
I  had  an  opportunity  of  seeing  the  very  fine  force  of  Naval  Reserve 
men  which  has  been  raised  in  the  Colonies.  The  Colonial  Naval 
Reserve  is  recruited  from  good  materials.  Many  men  have  seen 
service  in  the  Navy ;  all  are  directly  connected  with  shipping,  and 
familiar  with  a  seafaring  life. 

The  Victorian  force  is  organised  on  the  plan  of  the  English  Naval 
Reserve,  and  officers  and  men  are  paid  for  attendance  at  drill,  which 
is  compulsory.  The  men  receive  £12  a  year.  At  the  date  of  the 
latest  returns  the  Permanent  Naval  Force  of  Victoria  numbered  205, 
and  the  Naval  Reserve  305.  The  Victorian  Naval  Force  is  trained 
afloat,  the  local  harbour  defence  flotilla  comprising  numerous  vessels 
of  a  modern  type.  The  training  is  under  the  supervision  of  a 
captain  and  gunnery  lieutenant  lent  from  the  active  list  of  the  Royal 
Navy.  A  wholesome  emulation  exists  between  the  Permanent  Force 
and  the  Naval  Brigade,  the  result  being  that  great  skill  is  shown 
in  handling  the  torpedo.  The  drill  at  the  guns  is  equally  creditable. 
To  the  officers  of  the  Royal  Navy,  and  to  Captain  Fullarton,  the 
harbour-master  at  Melbourne,  who  has  been  in  command  of  the 
Victorian  Brigade  from  the  commencement,  and  the  officers  under 
his  command,  high  praise  is  due  for  the  state  of  efficiency  to  which 
the  Victorian  naval  forces  have  been  brought. 

New  South  Wales  has  a  Naval  Brigade  consisting  of  seafaring  men 
of  fine  physique,  regularly  drilled  in  all  exercises  which  can  be 
carried  out  ashore ;  but  they  rarely  drill  in  daylight,  and  have  seldom 
been  exercised  afloat.  This  force  is  paid  at  the  rates  fixed  for  the 
Victorian  Reserve.  The  strength  has  been  recently  reduced  from 
650  to  350.  This  reduction  was  prompted  by  motives  of  economy, 
and  is  much  to  be  regretted. 

The  Naval  Artillery  Volunteers  are  constituted  on  the  same  prin- 
ciple as  the  force  in  England.  Their  total  strength  is  250.  Whether 
manning  their  boats  in  Sydney  Harbour,  or  going  through  the  cutlass 
exercise,  or  manoeuvring  as  infantry  in  the  park  attached  to  Govern- 
ment House,  the  volunteers  of  New  South  Wales  show  high  capabilities, 
zeal  and  efficiency.  It  Is  their  patriotic  ambition  to  stand  shoulder 
to  shoulder  with  their  comrades  in  the  old  country.  Equal  praise 
is  due  to  the  Naval  Brigade  under  Captain  Hixson,  E.N.,  an  officer 
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who,  with  true  patriotism,  is  giving  the  benefit  of  the  experience 
gained  during  years  of  good  service  in  the  Navy  to  the  Colony 
which  is  his  adopted  home. 

Queensland  has  a  Naval  Brigade  250  strong,  and  a  corps  of  50  Queens- 
Naval  Artillery  Volunteers  at  Hockhampton.  lftml* 

New  Zealand  has  a  force  of  1240  Naval  Artillery  Volunteers.  New 
There  are  no  Naval  Reserves  at  present,  but  authority  has  been  Zea,WMl- 
obtained  from  Parliament  for  the  establishment  of  a  Naval  Brigade. 

The  training  of  officers  is  the  great  practical  difficulty  in  the  Officer*, 
organisation  of  a  Naval  Reserve  Force  for  the  Colonies.  Service  in 
the  Royal  Navy,  and  instruction  in  gunnery  ships,  and  torpedo  school 
ships,  are  essential  to  qualify  for  the  command  of  a  fighting  vessel  of 
the  modern  type.  Facilities  should  be  granted  to  the  officers  of  the 
Colonial  Naval  Reserves  to  enter  for  short  periods  of  training  on 
1x>ard  ships  of  the  Australian  squadron. 

The  Imperial  Government  would  render  service  to  the  Colonies 
by  appointing  officers  from  the  Royal  Navy  for  the  training  of  the 
Naval  Reserves  in  time  of  peace.  If  the  Reserves  were  called  out  for 
active  service,  these  officers  would  naturally  fill  the  most  important 
commands.  These  suggestions  are  made  with  the  view  of  meeting 
an  immediately  pressing  difficulty.  In  another  section  a  more 
thorough  system  will  be  proposed  for  the  supply  of  officers  for  the 
Australian  Naval  Reserves. 

Should  the  proposal  be  adopted  which  will  be  made  elsewhere,  and 
ironclads  be  permanently  stationed  in  the  Colonies  to  co-operate  in 
the  coast  defence,  the  Naval  Reserve  and  Naval  Volunteer  forces 
would  be  greatly  encouraged.  The  ironclad  of  the  Colony  would  be 
a  depot,  a  drill-ship,  and  a  rallying-point,  and  should  it  be  necessary 
to  commission  for  active  service,  the  colonial  forces  would  furnish 
the  greater  portion  of  the  complement. 

Having  described  briefly  the  floating  defences  and  fixed  defences  jimtary 
of  the  Colonies,  we  turn  to  their  military  forces.  The  South  [jjjjjjj 
Australia  military  force  consists  of : — 


South 


Permanent  force  . 

.       .  2 

45 

Militia  (Cavalry)  . 

6 

60 

„     (Field  Artillery)  . 

6 

75 

„     (Garrison  Artillery) 

C 

120 

„    (Infantry)  . 

.  40 

680 

Ambulance  Corps  . 

C 

15 

Active  Militia  Reserve 

G 

120 

Volunteers  (Mounted) 

8 

120 

„  (Infantry) 

.  75 

1,700 

The  physique  of  the  force  is  remarkably  fine.    Under  an  able  staff, 
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and  in  this  regard  the  Colony  is  at  the  present  time  much  to  1>e 
congratulated,  South  Australia  would  make  a  sturdy  resistance  to  an 
attack.  Its  iron-bound  coast  offers  few  landing-places  for  a  hostile 
expedition. 

Vioioritt.       The  military  forces  of  Victoria  on  the  1st  November,  1885,  are 
given  in  the  following  statement : — 

Regularly  Employed. 

All  i 

H.  Q.  Staff   5 

Drill  Instructors  41 

Victorian  Artillery  160 

Permanent  Section  Corps  of  Eugineers      ....  20 

Militia  Force. 

Cavalry  and  Nordenfelt  Battery  97 

Artillery— 8  Field  Batteries  260 

„         7  Gairison  Batteries  602 

~  ,  -r.  •  .  (Sub-Marine  ami  Mining  Co.  62 

Corps  of  Engineers  {FieldC  Mnpany  «  ^  ^ 

Infantry — 1  Battalions  of  Rifles  1,808 

Medical  Department       .......  16 

Total  3,236 

Volunteer  Mounted  Ritlos  1,008 

Grand  total  4,244 


New 

South 

Wales. 


The  Volunteer  Mounted  Rifles  are  a  magnificent  body  raised 
within  the  last  twelve  months.  They  consist  for  the  most  part  of 
men  accustomed  to  bush-life — excellent  riders  and  good  shots, 
mounted  on  wiry  station-horses.  The  military  forces  of  Victoria  are 
under  the  supervision  of  a  staff  of  officers  from  the  regular  service. 
Being  present  at  Melbourne  on  the  occasion  of  the  Queen's  Jubilee, 
the  present  writer  had  an  opportunity  of  seeing  5000  of  the  Colonial 
Militia  and  Volunteer  forces  march  past.  The  simple  movements  of 
a  field  day  were  efficiently  performed,  and  the  men  were  well  turned 
out.  The  physical  standard  was  little,  if  'at  all,  below  that  of  a 
regiment  of  foot  guards. 

The  military  forces  of  New  South  Wales  on  the  1st  July,  1880, 
were  as  follows: — General  staff,  11  officers,  2  warrant  officers,  and 
14  non-commissioned  officers ;  total,  27.  Regular  artillery,  13  officers, 
o  warrant  officers,  and  488  of  other  ranks ;  total,  506.  Volunteers 
partially  paid,  permanent  staff,  52;  medical  staff,  5;  honorary 
chaplains,  3 ;  artillery,  8  batteries,  985 ;  engineer  corps,  121 ;  torpedo 
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corps,  247 ;  4  infantry  regiments,  each  consisting  of  953,  equal  to 
3712 ;  reserve  corps,  Sydney,  2  troops  lancers,  122 ;  4  batteries  of 
artillery,  460 ;  9  companies  infantry,  103G.  Southern  district, 
2  troops  of  light  horse,  120  ;  21  companies  of  infantry,  1261.  Western 
district,  3  corps  of  infantry,  180.  Northern  district,  5  troops  light 
horse,  300 ;  13  corps  of  infantry,  783 ;  medical  staff,  8  officers ; 
making  a  grand  total  of  all  ranks,  9928. 

On  June  30,  1886,  the  military  forces  of  Queensland  numbered :  J*™*8" 
defence  force,  145  officers  and  1802  non-commissioned  officers  and 
men  ;  volunteer  force,  31  officers  and  829  non-commissioned  officers 
and  men.  In  addition  to  these  there  are  police,  a  fine  body  of  men, 
about  600 ;  members  of  Rifle  Clubs,  580  ;  Marine  Defence  Force  and 
Naval  Volunteers,  358.  The  Colony  has  upwards  of  4000  men  well 
equipped  and  armed  for  its  defence. 

New  Zealand  is  not  exposed  to  danger  from  the  operations  of  such  New 
fleets  as  any  European  power  engaged  in  war  with  England  could  an  ' 
venture  to  despatch  to  waters  so  distant  Auckland  and  Wellington, 
the  only  towns  exposed  to  the  attacks  of  fleets,  are  now  effectually 
defended  by  forts  and  submarine  mines.  The  Volunteer  forces  of 
the  Colony  present  a  total  strength  of  8253  officers  and  men,  and 
1667  cadets.  This  force  includes  544  cavalry  and  87  mounted 
infantry. 

Federation  of  the  Australian  Colonies  has  been  much  discussed, 
but  hitherto  without  arriving  at  any  plan  which  has  found  general 
acceptance.  Wliile  political  federation  may  be  difficult,  joint  action 
for  defence  can  be  more  readily  taken.  It  would  secure  increased 
efficiency  combined  with  economy. 

In  concluding  this  section  of  Tlie  Naval  Annual,  a  tribute  of 
well-merited  praise  may  appropriately  be  given  to  the  great  Colonies 
of  Australasia  for  the  high  sense  of  national  duty  and  the  public 
spirit  they  have  shown  in  the  fortification  of  their  principal  harbours. 
All  places  of  considerable  trade  are  more  or  less  protected.  Of  the 
places  not  yet  fortified  the  most  important  are  Thursday  Island,  King 
George's  Sound,  Townsville  and  Cooktown.  TownsvUle  and  Cook- 
town  will  doubtless  be  undertaken  by  the  Queensland  Government. 
The  moderate  expenditure  required  for  Thursday  Island  and  King 
George's  Sound  might  in  justice  be  divided  between  the  Colonies  and 
the  mother-country. 
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CHAPTER  VIII. 
The  Australian  Squadkox. 

Having  urged  the  gradual  reduction  of  forces  on  certain  foreign 
stations,  I  earnestly  recommend  for  the  Australian  station  a  stronger 
and  more  efficient  force   than  has   liitherto  been  maintained. 
Australian  naval  defence  has  recently  entered  upon  a  new  phase. 
Animated  by  an  honourable  spirit  of  independence  and  patriotism, 
the  Colonies  have  taken  in  hand  the  defence  of  their  harbours ;  and 
tentative  proposals  were  made  at  the  Colonial  Conference  that  they 
should  share,  in  limited  proportions  with  the  mother-country,  the 
cost  of  external  defence. 
Proceed-       The  discussions  at  the  Colonial  Conference  on  the  subject  of  the 
(Sial     naval  defence  of  Australia  were  of  the  highest  importance,  and 
Confer-     demand  notice  in  our  record  of  the  naval  incidents  of  the  year. 

Proposals  similar  to  those  laid  before  the  Conference  were  first 
submitted  to  the  Colonies  by  Lord  Derby  in  1885,  a  scheme  for  the 
purpose  having  been  prepared  by  Sir  Cooper  Key.  That  scheme  did 
not  obtain  adequate  support.  It  was  practically  a  demand  for  con- 
tributions from  the  Colonies,  perhaps  without  a  sufficient  acknowledg- 
ment of  their  claim  to  control  the  movements  of  the  ships.  The 
subject,  however,  was  followed  up  with  ability,  perseverance  and 
tact  by  Admiral  Sir  George  Tryon,  and  he  nearly  succeeded  in 
bringing  the  negotiations  to  a  satisfactory  issue. 

At  the  meeting  of  the  recent  Colonial  Conference  the  discussion  was 
renewed.  The  Admiralty  approached  the  Conference  on  the  basis  of 
the  proposals  made  by  Admiral  Tryon  to  a  private  conference  of 
Premiers  on  board  H.M.S.  Nelson  in  Sydney  Harbour.  These  were, 
briefly,  that  the  Admiralty  should  supply  a  fleet  of  five  cruisers  of 
the  improved  Archer  type  for  the  protection  of  commerce,  and  two 
torpedo-boats,  the  existing  squadron  to  be  maintained  as  at  present, 
and  the  additional  force  on  no  account  to  be  devoted  to  other  than 
the  purposes  for  which  it  M  as  established.  The  first  cost  of  the  fleet 
would  be  £626,000,  and  the  terms  proposed  were  that  the  Colonies 
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should  contribute  first  an  annual  payment  of  £31,000  to  meet 
deterioration  at  the  rate  of  5  per  cent.,  and  further  pay  £91,000 
for  maintenance  in  time  of  peace,  and  £153,000  in  time  of  war. 

This  proposal  was  subsequently  modified  by  the  Admiralty,  the 
amount  for  maintenance  .being  limited  to  £91,000  both  in  war  and 
peace.  The  same  differences  of  view  were  expressed  in  London  as 
at  the  meeting  in  Sydney  convened  by  Admiral  Tryon.  The  repre- 
sentatives of  Victoria,  Mr.  Deakin  and  Sir  James  Lorimer,  main- 
tained the  attitude  assumed  by  Mr.  Gillies  on  the  flagship,  insisting 
that  the  Colonies  should  not  be  required  to  contribute  to  the  depreci- 
ation fund.  They  contended  that  the  local  expenditure  of  the  Colonies 
upon  naval  defence  should  be  placed  to  the  credit  of  the  Govern- 
ments, and  that  the  Imperial  Government  should  assume  some  share 
of  the  annual  expenditure.  The  fleet  was  intended  to  protect  com- 
merce, which  commerce  for  the  most  part  belonged  to  England,  yet 
England  proposed  to  do  nothing  more  than  she  was  at  present  doing. 
As  far  as  the  protection  of  shipping  was  concerned,  the  Victorian  dele- 
gates maintained  that  their  colony  had  done  her  share  in  providing 
a  local  fleet.  She  was  prepared,  however,  to  enter  into  the  joint 
arrangement,  provided  that  she  was  not  called  upon  to  pay  towards 
the  depreciation  fund,  which  should  be  supplied  by  England.  After 
prolonged  discussion,  the  revised  arrangements  proposed  by  the 
Admiralty  were  accepted  in  principle. 

The  present  writer  sought  an  opportunity  of  expressing  his  approval 
of  the  wise  and  statesmanlike  measures  proposed  to  the  Conference 
for  the  common  object  of  the  defence  of  the  Empire,  in  a  letter 
awldressed  to  the  Melbourne  Argus; — "The  reinforcement  of  the 
Australian  squadron  with  fast  vessels,  as  recently  considered  and 
approved  at  the  Colonial  Conference  in  London,  will,  it  is  certain, 
materially  strengthen  the  Naval  forces  in  these  waters  in  the  par- 
ticular class  of  ships  most  urgently  needed.  The  terms  of  payment 
are  alike  advantageous  to  the  Colonies  and  liberal  on  the  part  of  the 
Admiralty.  It  is  evident  that  no  colony  could  hope  to  acquire 
equally  eftlcient  and  reliable  vessels  for  its  defence  on  the  easy  terms 
which  are  now  proposed. 

"  More  powerful  vessels  might  have  been  substituted  for  those  of 
the  Archer  class.  Steaming  against  the  heavy  rollers  which. con- 
tinually sweep  along  the  Australian  coasts,  the  Archers  would  some- 
times lose  speed,  while  ships  of  a  heavy  tonnage  would  be  com- 
paratively little  affected.  It  is  obvious,  however,  that  if  more  costly 
ships  were  provided,  a  proportionate  increase  must  have  been  pro- 
posed in  the  Colonial  contribution.  Looking  to  all  the  considerations, 
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both  naval  and  financial,  to  wliich  Governments  at  home  and  in  the 
Colonies  must  have  regard,  it  would  seem  the  better  course  to  accept 
the  arrangement  as  it  is  now  submitted.    All  the  vessels  promised 
are  of  new  and  effective  types.  Some  powerful  cruisers  will  doubtless 
be  appropriated  to  Australia  as  part  of  the  Imperial  squadron.  Great 
efforts  have  been  devoted  in  recent  years  to  building  such  ships,  and 
the  number  at  the  disj>osal  of  the  Admiralty  is  rapidly  increasing." 
Objections      Though  the  question  was  not  raised  at  the  Conference,  considerable 
urged  in    ^pogftfon  has  been  threatened  in  Australia  to  any  annual  payment, 
Queens-     however  moderate  in  amount,  which  will  leave  the  Colonies  at  the 
end  of  the  term  to  winch  the  agreement  extends  without  a  fleet. 
The  following,  from  a  leading  journal  published  at  Brisbane,  appeared 
during  the  period  of  my  recent  visit : — 

"  Admitting  that  the  squadron  should  be  maintained,  and  admitting 
also  that  the  delegates  have  probably  secured  the  most  favourable 
terms  that  the  Admiralty  were  willing  to  grant,  we  still  object  to  the 
whole  system  on  which  the  squadron  is  to  be  maintained.  The 
Colonies,  it  will  be  observed,  are  to  pay  £120,000  a  year  to  the 
British  Admiralty,  wliich,  in  return,  contracts  to  maintain  certain 
war-vessels  on  our  coasts,  some  fully  equipped  and  manned,  others 
lying  in  reserve  ready  to  be  fitted  for  9ea  in  time  of  danger  or  emer- 
gency. The  whole  of  this  large  sum  will  pass  entirely  out  of  our 
control ;  not  a  penny  of  it  will  be  accounted  for  to  any  Parliament 
representing  the  taxpayers  who  have  to  provide  the  money.  We  are 
to  bind  ourselves  unconditionally  to  pay  this  sum  annually  for  ten 
years,  and  all  that  we  receive  in  return  is  a  promise  that  seven  vessels, 
of  what  is  now  regarded  as  an  advanced  type  of  war-ship,  are  to  be 
provided  and  maintained.  Improvements  may  be  made  in  the  style 
of  war-sliips,  but  we  shall  have  no  right  to  stipulate  for  their  adop- 
tion ;  weapons  far  more  destructive  than  any  now  known  may  be  used 
by  possible  foes,  but  we  must  remain  content  with  the  standard  of 
to-day. 

*••••• 

"  We  may  be  told  that  these  are  the  only  terms  on  which,  the 
Admiralty  will  co-operate  with  us  in  the  maintenance  of  a  squadron, 
and  that  we  could  not  by  our  unaided  efforts  maintain  a  sufficient 
naval  defence  for  our  shores.  We  venture  to  assert  that,  for  the 
money  we  are  to  pay,  we  could  maintain  a  very  reasonable  defence 
indeed,  if  the  Imperial  Government  would  grant  us  the  assistance  of 
its  credit  to  provide  the  first  cost  of  the  squadron.  If  5  per  cent, 
interest  on  the  prime  cost  is  £35,000,  then  a  capital  sum  of  £700,000 
would  provide  the  vessels  and  their  equipment,  and  with  an  Imperial 
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guarantee  we  could  borrow  the  sum  at  3  per  cent.,  or  an  annual 
interest  charge  of  £21,000.  That  would  leave  over  £100,000  a  year 
for  maintenance,  and  it  would  no  doubt  be  possible  by  keeping  only 
a  few  vessels  in  commission,  and  by  a  system  of  naval  reserves,  to 
provide  for  that  sum  the  means  of  manning  the  whole  squadron  in 
time  of  need,  and  far  more  quickly  than  the  reserve  vessels  could  be 
equipped  by  the  Admiralty.  But  if  it  cost  £200,000  a  year,  it  would 
be  better  to  keep  the  control  of  our  own  squadron  in  our  own  hands, 
and  to  train  Australians  to  defend  their  country  rather  than  send 
round  the  globe  to  hire  Englishmen  for  the  purpose.  For  either  it  is 
not  our  duty  to  defend  ourselves,  or  it  is.  If  it  is  the  province  of  the 
Imperial  Government,  we  should  not  attempt  to  interfere ;  if,  on 
the  other  hand,  it  is  our  duty  to  protect  our  own  country,  we  should 
take  steps  to  discharge  that  duty.  Under  the  agreement  before  us, 
Australia  may  go  on  paying  its  subsidy  for  an  indefinite  time  without 
ever  getting  into  a  position  to  defend  herself.  At  the  end  of  the 
term,  should  the  Imperial  Government  refuse  to  continue  the  agree- 
ment, Australia  would  be  left  without  a  ship  of  the  squadron  and 
without  an  officer  or  a  man  trained  to  naval  warfare,  in  spite  of  an 
expenditure  which  by  that  time  would  have  amounted  to  over  a 
million  and  a  quarter.  In  the  case,  of  a  separation  from  the  Empire, 
the  Colonies  would  be  left  without  even  the  nucleus  of  a  sea-going 
fleet,  or  the  trained  men  to  man  a  single  cruiser.  And  this  is  an 
eventuality  which,  however  much  we  dislike  to  contemplate  it,  we 
must  take  into  account.  All  the  pretty  speeches  in  the  world  will 
not  cover  the  fact  that  the  drift  of  events  is  towards  disintegration." 

It  may  be  easy  to  meet  the  objections  urged  by  the  writer  of  the  Argn- 
above  extract,  and  to  show  the  fallacy  involved  in  his  assumptions.  SJJJjfi! 
It  is  not  the  less  evident  that  if  we  desire  to  maintain  our  noble  tni,,e  $e 

Austrnliui 

Empire  under  one  flag,  with  all  the  advantages  to  every  member  of  8<iuaUrou. 
the  Empire  which  its  union  in  action  and  unanimity  in  sentiment 
will  secure,  we  must  stand  prepared  to  do  all  that  we  can  to  convince 
the  Colonies  of  the  benefits  they  derive  from  their  present  connection. 
This  brings  us  to  the  proposal,  to  which  the  present  chapter  is 
specially  devoted,  for  a  reinforcement  of  the  Australian  squadron,  with 
a  redistribution,  if  necessary,  of  ships  on  certain  foreign  stations. 

The  strength  of  our  squadrons  abroad  obviously  depends  upon  the 
varying  course  of  political  events,  and  is  only  by  gradual  steps 
adapted  to  such  new  responsibilities  as  the  course  of  trade  imposes 
on  the  Imperial  Government.  A  disturbed  condition  of  affairs  leads 
to  a  concentration  of  oxir  naval  forces.  The  emergency  passes  away, 
The  ships  remain  until  new  complications  arise  elsewhere.   We  have 
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ships  at  the  present  time  on  the  coasts  of  North  and  South  America, 
for  which,  in  view  of  the  cordial  relations  now  subsisting  between 
England  and  the  United  States,  it  is  highly  improbable  that  seriou- 
duties  Can  be  found.  In  Australia,  on  the  other  hand,  the  growth 
of  population,  and  the  increase  of  trade,  as  measured  in  exports  ami 
imports  within  the  period  embraced  in  Her  Majesty's  happy  reign, 
from  nine  millions  sterling  to  ninety-five  millions  sterling,  has  not 
been  followed  by  a  proportionate  strengthening  of  our  Navy  in  tho-c 
waters. 

To  enter  into  details  lies  outside  the  scope  of  the  present  writer 
It  may,  however,  be  suggested  that  the  South-East  coast  of  America 
should  cease  to  be  a  separate  command,  and  be  added  to  the  cruising 
ground  of  the  North  American  squadron ;  or  the  Cape  command 
might  be  extended,  like  that  of  the  French  squadron,  to  both  shores 
of  the  South  Atlantic.  In  either  case  the  cruises  of  the  training 
squadron  or  the  Channel  Fleet  might  bo  occasionally  extended  to  the 
South  American  ports. 

Some  reduction  appears  practicable  on  the  Pacific  station. 

The  East  India  station  has  long  been  a  drain  on  the  person-mj  ut 
the  Navy.  The  unrelenting  heat  experienced  on  a  station  lyinu 
wholly  within  the  tropics  causes  a  large  amount  of  invaliding  and  a 
serious  deterioration  of  health  in  cases  not  sufficiently  grave  to 
necessitate  the  removal  of  the  men  from  their  ships.  A  specimen 
case  may  be  given  from  the  Army  and  Xary  Gaztttr : — 44  During  our 
three  years'  cruise  we  have  invalided  seven  officers  (one  of  whom, 
our  captain,  died  shortly  after  his  arrival  home)  and  twenty-four  men, 
out  of  a  ship's  company  of  ninety-eight  officers  ami  men.  lu  con- 
clusion, I  may  say  then?  is  no  higher  temperature  on  any  station 
than  on  that  of  the  Persian  Gulf."  The  duties  of  the  squadron  in 
the  Persian  Gulf  should  be  transferred  to  the  Indian  Marine,  thus 
securing  a  further  saving  to  meet  increased  expenditure  in  Australia, 

A  proposal  to  increase  the  Australian  squadron  commends  itself 
on  many  grounds.  The  climate  being  entirely  suitable  to  Hritish 
crews,  the  ships  can  be  maintained  on  this  station  in  the  highest 
state  of  efficiency.  The  geographical  position  of  Sydney,  in  reference 
to  India,  China,  and  the  Pacific  station,  would  facilitate  the  despatch 
of  reinforcements  on  an  emergency.  The  presence  in  Australian 
waters  of  a  larger  force  than  heretofore  would  have  an  excellent 
effect  upon  Colonial  opinion.  It  would  strengthen  the  harob  of  those 
who  desire  to  preserve  the  connection  with  the  mother-country 
against  the  party  whose  watchword  is  "Australia  for  the  Australians," 
and  who,  though  feeble  as  yet  in  numbers,  might  grow  iu  influence 
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if  the  mother-country  were  to  show  a  chilling  indifference  to  Colonial 
concerns. 

Taking  that  enlarged  view  of  the  claims  of  Australia  to  more  Propo*«i 

strciifftli 

ample  naval  protection,  which  seems  amply  justified  hy  the  considera-  Australian 
tions  which  have  been  urged,  it  would  seem  the  duty  of  the  Admiralty  l*(lUftdrou- 
to  make  the  Australian  command  the  most  important  in  the  sen-ice 
beyond  the  limits  of  European  waters.  It  is  not  easy  to  fix  an  exact 
standard  of  strength,  but  Australia  naturally  watches  with  anxiety 
the  Russian  fleet  in  the  Pacific.  In  a  recent  issue,  the  Melbourne 
Argus  gave  the  following  list  of  ships  obtained  from  Major-General 
Downes,  the  Permanent  Head  of  the  Defence  Department  of  the 
Victorian  Government 


Ilr ssi ax  Fleet. 


Ton*. 

LH.P. 

Speed. 

Armour. 

Heavy. 

Ugbu 

Machine. 

ARMOURED. 

Dmitri  Donakoi    .    .  . 

5,893 

7,000 

1G 

6  in. 

16 

4 

10 

Vladimir  Mouuinuch  .  . 

5.796 

7,000 

154 

6  in. 

16 

4 

4 

Duke  of  Edinburgh   .  . 

4,602 

5,222 

13 

6  in. 

10 

6 

2 

UK  ARMOURED. 

1,426 

1,685 

13 

8 

4 

6 

1,334 

1,719 

13 

4 

2 

6 

1,329 

1,780 

13 

•  • 

8 

4 

ft 

1,456 

1,383 

12 

•  • 

3 

4 

4 

Sibontcb  \ 

lletri  / 

950 

14 

•  • 

2 

6 

2 

British  Squadron. 


ARMOURED. 

! 

Xelson  ...... 

7 

,630 

6,640 

14-4-  .. 

12 

2 

15 

UH ARMOURED . 

Mediant. 

i 

,120 

2,190 

13 

12 

2 

6 

,970 

2,140 

m 

12 

2 

6 

Rapid  

1 

,420 

1,400 

13     ,  .. 

12 

1 

4 

430 

520 

•  •                    •  • 

4 

•  • 

465 

360 

4 

•  • 

470 

200 

•  • 

2 

•  • 

The  Argus  demands  that  steps  should  be  taken  to  put  the  Australian 
squadron  into  a  better  position  to  meet  the  powerful  forces  which 
have  been  massed  under  the  Russian  flag  in  the  Pacific.  If  we  are 
prepared,  even  in  a  partial  sense,  to  adopt  the  view  of  Baron  Hnbner, 
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Ironclad  .  . 

1 

Belted  cruiser 

1 

Corvettes .  . 

.  2 

Gunboats . 

2 

Small  cruisers 

.  4 

that  the  protection  afforded  to  the  Colonial  trade  by  the  Imperial 
Navy  is  the  chief  advantage  secured  by  connection  with  England,  we 
shall  lose  no  time  in  taking  the  necessary  action.  The  following 
seems  a  not  unreasonable  standard  of  strength  at  which  the  Australian 
squadron  should  be  maintained  : — 

In  Commission. 

Type. 

Nelson  or  Imperieuse. 

Gem  or  "  C "  class.  For  war  service 
crews  to  turn  over  to  armed  merelwnt 
steamers  and  belted  cruisers. 

jDart  class  rigged  as  Sunbeam.  For  police 
I    of  the  islands  and  New  Guinea. 

In  Reserve. 

Belted  cruisers    .  2 

Armoured     .    .    4  distributed  as  under : — 

1  Commodore's  pendant  in  New  Zealand. 
1  Depot  ship  for  Naval  Brigade,  Hobson's  Bay. 
1  Depot  ship  for  Naval  Brigade,  Adelaide. 
1  Depot  ship  for  Naval  Brigade,  Sydney. 

Four  principal  objects  are  contemplated  in  the  re-organization  of 
the  Australian  squadron  as  here  proposed. 

I.  To  provide  a  defence  against  attacks  from  ironclads  with  ships 
of  equal  or  greater  power. 

II.  To  provide  for  the  defence  of  commerce  by  cruisers  of  the  latest 
and  most  effective  type. 

III.  To  have  in  reserve,  in  the  corvettes,  officers  and  crews  to  man 
the  mercantile  cruisers  which  should  be  employed  in  the  postal 
service  of  Australia. 

IV.  To  carry  on  the  police  of  the  Pacific  by  means  of  smaller 
vessels  than  those  at  present  detailed  for  the  service. 

It  is  for  this  latter  purpose  that  additional  cruisers  of  the  Dart 
class  are  suggested.  Cruising  among  the  islands  of  the  Pacific  is  a 
trying  service.  The  crews  are  necessarily  fed  entirely  on  salt  pro- 
visions. The  heat  is  intense.  The  islands  are  unhealthy ;  and  there 
is  much  invaliding  in  the  ships  detached  for  this  service.  A  further 
considerable  economy  of  men  might  be  effected  by  removing  half  the 
^uns  from  the  corvettes  of  the  Gem  class,  and  keeping  the  ships  in 
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commission  for  police  duties  in  the  Pacific,  with  a  considerably  reduced 
complement.  A  few  large  ships  are  required,  because  the  ofticers  doing 
the  duty  of  Deputy  Commissioner  for  the  Pacific  are  selected  from 
the  Captain's  list.  The  Gem  class  with  much  reduced  armaments 
would  possess  an  overwhelming  weight  of  metal  for  the  punishment 
of  savages  for  murderous  attacks  on  unarmed  traders. 

Gun  vessels  of  the  Swinger  class  are  not  efficient  as  cruisers  for  the 
Pacific  islands.  They  are  admirably  adapted  for  drilling  the  Colonial 
Naval  Reserve,  and  should  visit  all  ports  in  which  Colonial  Naval 
Reserve  men  have  been  enrolled. 

The  ironclads  in  Australian  waters,  like  those  of  the  Reserve  Aunual 
•Squadron  at  home,  should  be  assembled  under  the  Admiral  annually  louvre*, 
for  exercises,  such  as  those  carried  out  in  1885,  on  the  coast  of 
Ireland,  under  Admiral  Hornby.  The  rendezvous  should  be  changed 
from  year  to  year,  thus  affording  to  the  fleet  a  wide  experience 
of  Australasian  navigation,  and  giving  to  the  several  Colonies  the 
satisfaction  of  seeing  the  squadron,  to  the  maintenance  of  which  they 
have  undertaken  to  contribute. 

The  ironclads  to  be  placed  in  reserve  may,  perhaps,  be  considered  irondada 
the  least  useful  addition  to  the  Australian  squadron.  They  are  ,n  re8erve- 
suggested  both  as  a  means  of  strengthening  the  coast  defence,  and  as 
an  encouragement  to  the  Colonial  Governments  to  maintain  and  to  add 
to  their  naval  forces.  As  to  their  value  for  coast  defence,  we  have  the 
opinion  of  Sir  William  Jervois  quoted  in  Sir  Peter  Scratchley's  book 
on  Australian  Naval  Defence.  "  In  the  event,"  he  says,  "  of  Great  Sir 
Britain  being  engaged  in  hostilities  with  any  maritime  power,  the 
enemy  would  retain  the  most  powerful  portion  of  his  fleet  in 
European  waters  or  in  the  Atlantic.  If  he  sent  his  fleet,  or  any 
considerable  portion  of  it,  on  an  expedition  against  the  Australian 
Colonies,  a  sufficient  part  of  our  home  fleet  would,  in  turn,  be  set  free 
to  intercept  it.  But  whilst  the  bulk  of  the  enemy's  naval  forces 
would  be  occupied  on  the  immediate  scene  of  action  in  Europe,  he 
might,  no  doubt,  despatch  one  or  more  cruisers  to  operate  against  our 
maritime  commerce,  or  make  a  descent  upon  any  of  our  Colonial 
possessions.  A  squadron,  intended  for  such  an  operation,  might 
consist  of  three  or  four  vessels,  one  or  two  of  which  might  probably 
be  armoured,  and  might  issue  from  the  Russian  ports  of  Vladivostock, 
and  Petropaulovski,  or  from  the  French  port  of  Saigon.  Eluding 
our  cruisers,  and  appearing  suddenly  before  Melbourne,  Sydney, 
Adelaide,  or  Moreton  Bay,  it  might  capture  the  merchant  vessels 
lying  in  the  harbours,  intercept  any  of  the  numerous  vessels  con- 
veying valuable  shipments  of  gold,  or,  under  threat  of  bombardment, 
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or  after  actually  firing  into  one  of  the  large  towns,  demand  and  obtain 
the  payment  of  many  millions  of  money.  The  most  effective  and 
economical  means  of  providing  for  the  defence  of  the  harbours 
along  the  coast,  for  the  protection  of  local  commerce,  and  to  prevent 
Sydney  being  shelled  by  ships  lying  outside  the  harbour  defences, 
would  be  to  provide  an  ironclad  vessel  superior  to  any  enemy's  ship 
likely  to  go  into  Australian  waters." 
Sir  Peter  We  have  the  opinion  of  Sir  Peter  Scratchley  himself,  in  his  raemo- 
l^^'  randum  on  the  defence  of  Victoria :— "  The  Cerberus  not  being  a  sea- 
going vessel,  an  additional  ironclad  would  no  doubt  be  valuable  for 
the  protection  of  the  commerce  at  sea ;  but  the  provision  of  such  a 
slnp  is  a  question,  which  rests  upon  a  different  basis  to  that  of  the 
purely  local  defences  of  Port  Pliillip,  and  the  wealth  placed  upon  its 
shores.  It  will  be  desirable  that  this  part  of  the  defences  should  be 
adapted  for  the  defence  of  Australian  commerce  generally,  and  for 
tlie  general  protection  of  harbours  on  the  Australian  coast,  for  which 
local  defences  cannot  be  provided." 

Sir  Peter  Scratchley  returns  to  this  subject  in  dealing  with  the 
defences  of  South  Australia. 

"  It  should  be  observed  that  Adelaide  is  much  more  open  to  attack, 
whether  by  sea  or  by  a  force  landed  for  the  purpose,  than  either 
Brisbane,  Sydney  or  Melbourne.  Brisbane  is  situated  on  a  narrow 
river  many  miles  from  the  sea ;  Port  Jackson  can  only  be  entered  by 
a  narrow  passage,  which  can  be  perfectly  defended ;  Melbourne  can 
l»e  thoroughly  defended  bv  torpedoes,  and  bv  forts  on  the  shoals 
within  the  entrance  to  Port  Phillip ;  and  all  three  capitals  of  Queens- 
land, New  South  "Wales,  and  Victoria  are  more  or  less  diflicult  of 
approach  by  an  enemy  who  might  desire  to  attack  them  by  land. 
On  the  other  hand,  the  coast  in  the  vicinity  of  Adelaide  is  a  low, 
open,  sandy  beach,  on  any  point  of  which  an  enemy  could  land,  and 
from  whence  an  approach  to  the  city  is  clear  and  open,  with  abun- 
dance of  good  roads;  whilst  Port  Adelaide  is  entirely  exposed  to 
attack  from  seaward.  The  defence  of  the  capital  of  South  Australia 
is  therefore  more  dependent  on  naval  means  than  any  of  the  capitals 
of  the  other  Australian  Colonies.  Taking  all  the  circumstances  of 
the  case  into  consideration,  I  have  no  doubt  that  the  best  defence  of 
Adelaide  and  its  port,  as  well  as  of  the  commerce  of  South  Australia, 
would  be  to  provide  a  vessel  of  war  superior  in  power  to  any  hostile 
cruisers  that  would  be  likely  to  appear  in  these  seas.  Such  a  vessel, 
taking  up  her.  position  in  the  bay  on  the  north  side  of  Kangaroo 
Island— where  there  is  excellent  anchorage,  where  she  could  l>c 
communicated  with  by  telegraph  from  Cape  Borda,  from  Sydney  or 
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Melbourae,  from  Adelaide  and  other  places,  and  whence  she  would 
be  in  a  position  to  move  either  westward  through  Investigator 
Straits,  eastward  through  the  Backstairs  Passage,  or  up  St.  Vincent's 
or  Spencer's  Gulfs,  as  occasion  may  require — would  be  able  to  afford 
an  active  and  effective  defence  against  attacks  to  which  this  Colony 
is  most  likely  to  be  exposed." 

The  distribution  of  the  ships  in  reserve  to  the  more  distant  parts  ironclads 
of  the  Empire  is  not  a  novel  proposal.    The  Scorpion  and  Wivern  harbour 
have  long  formed  a  valuable  part  of  the  local  naval  defence  force  at 
Hong  Kong  and  Bermuda.    The  Nelson  was  presented  to  Victoria  a 
and  the  Wolverene  to  New  South  Wales. 

The  question  of  the  disposal  of  the  ironclads  of  an  earlier  date  will 
shortly  press  for  the  decision  of  the  Admiralty.  The  squadrons  near 
home  will  be  completed  with  ironclads  of  the  most  recent  type.  The 
vessels  withdrawn  from  the  European  squadrons  would  be  available 
for  distribution  to  the  Australasian  ports,  where  they  would  add 
materially  to  the  local  resources  for  the  purposes  of  coast  defence. 
The  Colonial  dockyards  would  be  utilised  for  the  necessary  repairs. 
Ship-keeping  parties  could  be  drafted  from  the  local  naval  force. 
The  crews  for  war-service  would  be  obtained  from  the  Colonial 
naval  brigades. 

An  ably  conducted  Service  journal  took  exception  to  the  present  Objection* 
proposal,  as  originally  suggested  in  a  letter  to  the  Times.    The  jbrcenfent 
objection  rested  on  the  incontestable  proposition  that  any  naval  ^y1^,.  n 
defensive  force  must  be  placed  where  the  enemy  is,  not  where  he  is  squadron 
not.    I  hoped  I  had  made  it  clear  in  my  letter  that  the  additional  ^dered 
ships  recommended  for  the  Australian  squadron  were  not  necessarily 
to  remain  on  the  station  in  war.  Upon  the  anticipation  of  hostilities, 
they  would  at  once  be  despatched  to  collar  the  enemy  wherever  lie 
might  happen  to  be,  and  Sydney,  from  its  geographical  position,  is 
a  convenient  centre  whence  reinforcements  could  be  despatched  to 
any  portion  of  the  Chinese  or  the  Indian  stations. 

Allusion  was  made  in  the  same  letter  to  the  Russian  naval  force  at 
Vladivostock  as  a  source  of  some  uneasiness  in  Australia,  and  as 
affording  a  just  ground  for  the  demand  that  the  naval  force  available 
for  Australian  defence  should  be  strengthened.  Our  Australian 
cousins  share  with  ourselves  the  weaknesses  of  humanity.  Statistical 
returns  on  paper  do  not  exercise  the  same  moral  effect  as  force, 
whether  naval  or  military,  visibly  present.  The  Australians  would 
like  to  see  something  more  of  the  fleet  on  which  they  are  invited  to 
depend  during  war,  and  in  this  they  do  not  differ  widely  from  those 
great  maritime  communities  at  home,  for  whose  gratification,  and 
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rightly  so,  the  Channel  Fleet  is  from  time  to  time  despatched  on 
a  voyage  of  circumnavigation  around  the  coasts  of  the  United 
Kingdom.  At  home  exalted  personages,  from  the  monarch  to  the 
representatives  of  the  taxpayers,  find  a  natural  satisfaction  in  the 
reviews  occasionally  held  at  Spithead. 
Conditions  It  may  be  suggested  as  a  further  means  of  reinforcing  the  Austi  n - 
["utracts.  lian  squadron,  that  in  any  new  postal  contracts  it  should  be  stipulated 
that  the  vessels  should  be  capable  of  steaming  at  least  17  knots  on 
the  measured  mile ;  and  fulfil  the  conditions  stated  in  detail  in  the 
section  on  mercantile  auxiliaries.  Under  existing  arrangements,  two 
of  the  splendid  steamers  carrying  the  Australian  mails  are  always 
present  in  Sydney  Harbour ;  an  additional  vessel  arrives  every  week. 
We  can  man  these  vessels  by  turning  over  the  crews  from  ships 
which  have  become  obsolete  for  war  service,  although  in  many 
instances  highly  efficient  for  training  and  for  police  of  the  seas. 
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CHAPTER  IX. 
A  Colonial  Britannia. 

• 

In  an  honourable  spirit  of  independence  and  patriotism,  the  Austra- 
lian Colonies  have  recently  taken  in  hand  the  defences  of  their  coasts 
and  harbours.  Fortifications  have  been  constructed  and  armed, 
gun  vessels  and  torpedo  boats  of  the  latest  type  have  been  purchased, 
naval  brigades  have  been  organised,  and  naval  volunteers  have 
been  enrolled.  In  view  of  these  efforts,  the  training  of  officers  for 
the  Australian  sea  services  has  become  a  question  of  urgent 
importance.  « 

It  will  be  admitted  that  professional  knowledge  will  be  more  Education 
satisfactorily  acquired  in  the  wide  field  of  experience  open  to  the  °f 
Imperial  Navy,  than  in  the  narrow  sphere  of  a  local  defensive  force.  Imperial 
The  preliminary  education  of  our  naval  cadets  has  been  conducted  d^*4 
for  many  years  on  board  the  school  ship  Britannia,  at  Dartmouth,  mouth. 
The  results  are  shown  in  the  high  standard  of  professional  attain- 
ments in  the  naval  service.    It  is  desirable  to  secure  for  the  future 
officers  of  the  colonial  naval  forces  the  same  advantages  of  education 
and  training  as  are  provided  at  home.    Under  recent  regulations, 
candidates  from  the  colonies  are  nominated  to  the  Britannia  and  the 
colleges  for  engineering  students.    The  nominations  are  too  few  to 
provide  officers  for  a  force  of  Naval  Reserve  adequate  for  the  defence  Advan. 
of  Australasia.    In  a  colonial  Britannia,  the  education  and  training,  Jf^Jf  a 
now  only  obtainable  in  England,  could  be  given  without  demanding  nJJa 
from  colonial  cadets  the  hard  sacrifice  of  separation  from  home,  for  jjjjjj?' 
several  years,  at  a  critical  age.    A  naval  school  organised  on  the  ana. 
lines  of  the  Britannia  would  afford  a  two-fold  advantage.  While 
supplying  officers  to  the  colonial  Naval  Reserve,  it  would  give 
to  the  colonies  a  school  possessing  from  the  commencement  good 
traditions  and  a  stimulating  esprit  de  corjrs,  which  in  an  ordinary 
public  school  must  be  of  slow  growth.    In  a  military  or  naval  school 
the  boys  adopt  at  once  and  instinctively  the  tone  of  the  great  services 
with  which  they  are  connected.   Such  has  been  the  experience  of  the 
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military  school  of  Canada.  A  colonial  Britannia  would  be  similarly 
strengthened  by  its  naval  associations.  The  ideas  thus  generallv 
indicated,  conceived  at  home,  and  without  local  knowledge,  have 
been  confirmed  by  a  personal  visit  to  Australasia. 

In  confirmation  of  personal  impressions  reference  may  lie  made  to 
a  memorandum  prepared  by  Brigadier-General  Owen,  K.A.,  the  able 
commandant  of  the  military  forces  in  South  Australia.  After  three 
years'  experience  in  the  colony,  he  has  proposed  a  scheme  of  mili- 
tary education  in  principle  identical  with  tliat  here  submitted  for  the 
Navy. 

Adopting  the  suggestions  of  other  Imperial  officers,  and  those 
made  by  the  Royal  Commission,  which  met  at  Sydney  in  1881, 
General  Owen  recommends  the  establishment  of  a  military  college, 
to  be  maintained  by  joint  contributions  from  the  Australian  colonies. 
To  avoid  intercolonial  jealousies,  and  on  the  ground  of  its  temperate 
and  salubrious  climate,  he  suggested  tliat  the  college  should  be 
located  in  Tasmania.  It  would  be  possible  to  combine  the  naval 
school  with  the  military  college  recommended  by  General  Owen. 

It  would  be  premature  at  present  to  go  beyond  the  general  outline 
of  a  plan  of  naval  preparatory  education.  In  all  that  relates  to  naval 
supervision,  discipline,  age  of  admission,  and  the  course  of  instruc- 
tion, it  would  be  well  in  the  first  instance  to  follow  the  Britannia. 
The  course  of  education  would  embrace  a  general  foundation  of 
scientific  knowledge  with  a  special  training  in  naval  subjects. 

Having  dealt  with  their  early  education,  the  subsequent  career  of 
colonial  naval  cadets  may  be  briefly  traced.  On  leaving  the  naval 
school,  they  should  serve  their  first  commission  in  the  Australian 
squadron.  This  arrangement  would  afford  opportunities  for  spending 
an  occasional  interval  of  leave  at  home.  On  the  completion  of  his 
service  as  midshipman,  the  young  colonial  officer  would  pass  for 
lieutenant  at  Greenwich.  After  serving  through  one  commission  in 
that  rank,  he  would  be  eligible  for  an  appointment  in  the  naval 
defence  forces  of  his  colony. 

Some  colonial  officers  might  prefer  to  remain  in  the  Imperial 
Navy.  In  following  a  naval  career,  they  would  help  to  make  the. 
Navy  a  yet  stronger  connecting-link  between  the  several  members  of 
the  British  Empire.  Their  advance  to  important  commands  would  be 
watched  with  pride.  Their  position  in  the  Navy  would  be  alike 
honourable  to  themselves  and  gratifying  to  the  colonies. 
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CHAPTEK  X. 

SlIIl'Bl'ILDIXG  POLICY. 

Tue  shipbuilding  policy  of  the  Admiralty  is  always  a  topic  of  interest 
from  its  inherent  iinportauce,  and  because  it  is  chiefly  in  this  branch 
of  administration  that  successive  Boards  of  Admiralty  are  able  to  give 
a  new  direction  to  the  expenditure  upon  the  Navy. 

As  a  preliminary  to  the  consideration  of  the  sliipbuilding  of  the  ship 
future,  the  work,  recently  completed  or  in  progress  at  home  and  j**^ 
abroad,  should  Ikj  passed  in  review.    Of  the  ships  recently  launched 
for  the  British  Navy,  the  Victoria,  Sans  Pareil  and  Trafalgar,  de-  Victoria 
scribed  in  Section  II.,  are  the  most  important.  rarefl"18 

The  Trafalgar,  a  sister  ship  to  the  Nile,  Mas  launched  at  Ports-  Trafalgar, 
mouth  in  September  1887.  A  French  writer,  in  Lc  YacJit  of  the 
10th  September,  summing  up  Ids  description  of  the  Trafalgar,  com- 
pares her  to  the  Dreadnought,  increased  in  size,  more  powerful,  with 
higher  speed,  having  in  adilition  to  the  67-ton  guns,  a  considerable 
minor  armament  and  more  effectively  protected  with  armour.  The 
writer  directs  particular  attention  to  the  substitution  in  the  ships  of 
the  Admiral  class  of  barbette  towers  for  the  enclosed  turrets  of  the 
Inflexible  and  the  earlier  citadel  ships,  and  to  the  return  to  closed 
turrets  in  the  latest  ironclads — the  Trafalgar  and  the  Nile,  the  Sans 
Pareil  ami  Victoria. 

The  other  ironclads  advancing  to  completion  for  the  British  Navy  Admiral 
are  of  the  Admiral  and  belted  cruiser  classes.     Both  types  are  cltusk 
described  in  the  first  number  of  The  Naval  Annual,  and  in  Section  II. 
of  the  present  publication. 

Five  belted  cruisers  have  been  launched  from  the  contractors'  Belted 
yards,  and  are  to  be  completed  in  1887-8.  Two  similar  ships  c^uiscn,• 
are  under  construction  in  the  dockyards.  They  are  to  be  completed 
in  1889-90.  The  belted  cruisers  promise  to  be  highly  successful 
They  liave  received  the  authoritative  approval  of  the  present  Board 
of  Admiralty,  by  whom  two  additional  ships  of  this  type  have  been 
laid  down. 
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We  may  now  glance  at  the  armoured  construction  in  progress  on 
the  Continent  The  types  adopted  in,  Italy  were  fully  described  in 
the  first  issue  of  the  The  Naval  Annual.  Hugeness  both  in  the  ships 
and  the  guns,  great  qualities  of  speed  and  coal  endurance,  removal 
of  armour  from  the  water  line,  and  a  deep  draught  of  water,  are  the 
characteristic  features  of  the  modem  armoured  fleet  of  Italy.  The 
ideas  accepted  have  been  carried  out  in  a  manner  which  reflects 
great  credit  on  the  naval  architects  and  shipbuilders  of  Italy. 

The  construction  in  progress  for  the  Italian  Navy  should  be  classed 
rather  with  our  protected  ships  than  with  the  ships  defended  with 
belts,  which  alone,  according  to  Sir  Edward  fleed,  are  entitled  to  be 
reckoned  as  armoured. 

The  Italians  are  building  and  completing  six  great  ships  : — 


Andrea  Doria 
llug^ierodi  Lauria 
Franoeeoo  Moroeini 
Umberto  j 
Sardegna  > 
Bicilia  i 


11,00(1 
lit, 231 


France  has  an  ancient  reputation  for  shipbuilding,  which  has  been 
worthily  maintained.  The  characteristic  features  of  the  French 
ironclad  battle-ships  are  the  fine  models,  securing  good  speeds  with 
moderate  power,  retention  of  armour  on  the  belt,  and  absence  of 
armour  on  the  lofty  sides,  the  height  at  which  the  guns  arc  carried, 
and  the  system  of  armament  consisting,  in  all  the  larger  ships,  of 
four  heavy  guns  mounted  en  barbette  on  the  upper  deck,  and  a  minor 
armament  of  light,  long-range  guns  on  the  main  deck,  not  fought 
behind  armour,  and  a  large  number  of  machine  and  quick-firing  guns. 

Four  ironclads  are  now  building  for  the  French  Navy  of  the  same 
type  as  the  Neptune,  launched  on  the  7th  of  May,  1887.  The 
following  details  are  borrowed  from  Le  Yacht.  For  plans  see 
Section  II. 

The  principal  dimensions  are: — length  330  feet,  breadth  £5  feet 
7  inches,  mean  draught  of  water  26  feet,  displacement  10,582  tons. 
The  hull  is  of  steel,  constructed  on  the  cellular  principle,  and 
divided  into  numerous  water-tight  compartments.  The  armour 
consists  of  an  armoured  deck,  extending  from  end  to  end  above 
the  vitals  of  the  ship,  and  plated  with  three-inch  armour.  The 
armour  belt  is  of  a  maximum  thickness  of  18  inches  amidships, 
tapering  to  12  inches  at  the  stern,  and  9  inches  at  the  bow.  The  bow 
compartment  of  the  ship  is  covered  in  with  an  armoured  deck,  and 
filled  with  cellulose  as  far  aft  as  the  foremost  transverse  bulkhead. 
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The  sides  of  the  four  barbette  towers  are  protected  with  16-inch 
armour.  A  cupola-sliaped  hood,  plated  with  2^-inch  armour,  protects 
the  guns'  crews  and  the  mechanism  of  the  guns  from  musketry  fire. 
The  communications  with  the  magazines  are  protected  with  5-inch 
armour. 

The  armament  consists  of  two  34-centimetre  or  52-ton  guns,  and 
two  23-ton  guns  mounted  in  four  barbette  towers,  two  in  the  centre 
line  and  two  on  the  sides  of  the  ship.  The  minor  armament  includes 
twenty  light  guns,  one  mounted  in  the  bow  and  sixteen  on  the  broad- 
side, and  numerous  quick-firing  guns  on  the  upper  deck.  The 
Neptune  class  will  be  fitted  with  four  torpedo  launching  tubes ;  they 
will  be  rigged  with  military  masts.  The  engines  will  develop  with 
forced  draught  12,000  horse-power.  The  supply  pf  coal  is  600  tons, 
and  the  estimated  speed  16£  knots.  The  crew  will  consist  of  400 
men.  The  cost  of  the  ship  is  estimated  at  6,800,000  francs  for  the  ^ 
materials,  3,200,000  francs  for  the  labour,  and  3,000,000  francs  for 
the  machinery.  The  total  cost  may  be  taken  at  £600,000.  The 
Neptune  will  be  completed  to  ^foth  at  the  end  of  the  present  year. 
It  may,  therefore,  be  expected  that  she  will  be  ready  for  her  steam 
trials  in  1889.  There  are  three  other  ironclads  building  similar  to 
the  Neptune;  the  Maroeau,  building  at  La  Seyne,  the  Magenta  at 
Toulon,  and  the  Hoche  at  Lorient. 

As  a  recent  example  of  the  type  of  battle-ship  at  present  in  favour  Pelayo. 
in  France,  a  detailed  description  may  here  be  appropriately  inserted 
of  the  Pelayo,  now  building  by  the  Soci^te  des  Forges  et  Chantiers  for 
the  Spanish  Navy.  For  illustrations,  see  Section  II.  The  description 
is  taken  from  Le  Yacht  of  the  19th  February,  1887.  The  contract 
for  the  construction  was  settled  in  November  1884,  and  the  ship 
will  be  completed  early  in  1888.  The  whole  of  the  machinery  and 
fittings,  including  the  hydraulic  machinery  and  electric  light,  have 
been  supplied  by  the  Societe*  des  Forges  et  Chantiers.  Nothing 
will  remain  to  be  done  by  the  Spanish  Government  beyond  putting 
the  guns  on  board. 

The  Pelayo  is  built  entirely  of  steel  supplied  from  the  French 
manufactories.  The  hull  is  constructed  upon  the  cellular  principle. 
It  is  protected  by  an  armoured  deck,  which  will  be  above  the  water 
line  when  the  ship  is  fully  laden.  At  the  water  line  the  ship  will  be 
protected  from  end  to  end  by  an  armoured  belt.  A  double  bottom 
has  been  constructed  extending  nearly  the  full  lengtli  of  the  ship. 
The  space  between  the  inner  and  the  outer  skin  is  divided  into  98 
water-tight  compartments.  The  hull  above  the  double  bottom  is 
divided  into  numerous  compartments  by  sixteen  transverse  bulk- 
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heads.  The  engine-room,  stokehold,  and  magazine,  are  divided  by  a 
longitudinal  water-tight  bulkhead,  carried  up  from  the  keels  on  to  the 
armoured  deck.  There  are  in  all  145  water-tight  compartments. 
These,  as  well  as  the  double  bottom,  are  connected  with  two  rotary 
pumps,  each  capable  of  discharging  500  tons  of  water  an  hour.  The 
bunkers,  which  will  contain  700  tons  of  coal,  are  placed  forward  and 
on  each  side  of  the  stokeholds.  They  thus  supply  extremely  effective 
jjrotection  in  that  part  of  the  ship  which  is  above  the  armour  belt 
and  above  the  line  to  winch  the  double  bottom  is  carried.  The 
magazines  are  arranged  in  three  sections  connected  with  the  turrets 
to  which  they  supply  ammunition.  The  engines  are  on  the  com- 
pound principle.  The  indicated  horse-power  with  forced  draught 
will  be  8000,  and  the  speed  will  certainly  be  16  knots. 
The  crew  will  number  from  500  to  GOO  men. 
The  heavy  armament  consists  of  two  12£-inch  or  48-ton  guns 
mounted  in  towers  on  the  centre  line  of  the  ship,  one  forward  and  the 
other  aft.  Two  other  11^-inchor  38-ton  guns  will  be  mounted  in  two 
turrets  on  either  beam  in  the  centre  of  the  ship,  thus  forming  a  quad- 
rilateral with  the  two  turrets  near  the  ends  of  the  ship.  These  turrets 
being  built  above  the  upper  deck,  the  axis  of  the  guns  will  be  more 
than  25  feet  above  the  water.  The  foremost  tower  is  raised  above 
the  forecastle,  and  the  guns  M  ill  be  31  feet  above  the  water  line. 
The  guns  will  be  worked  by  hydraulic  power.  The  minor  armament 
consists  of  12  Hontoria  4^-inch  guns,  one  of  which  is  mounted  in  the 
forecastle.  The  armament  is  completed  with  a  large  number  of 
Hotchkiss  guns.  The  Felayo  will  be  fitted  with  seven  torpedo 
launching  tubes  above  the  armoured  deck.  The  belt  is  of  Creusot 
steel,  the  upper  strake  of  18. inch,  and  the  lower  of  12&-iuch  armour. 
The  armoured  deck  will  have  a  thickness  of  four  inches. 
KuiMan  The  ironclads  of  different  dimensions  of  recent  types,  now  building, 
ironclads.  op  recentiy  completed,  for  Russia,  in  the  course  of  execution  of  the 
new  programme,  are  seven  in  number  in  tlie  Baltic,  and  three  in 
the  Black  Sea.  The  seven  in  the  Baltic  are  : — Vladimir  Monoinach; 
Dmitri  Donskoi,  Admiral  Nacliimoff,  Alexander  II.,  Alexander  Newski, 
Nicholas  I.,  and  the  Kemembranoe  of  Aeoff.  A  general  description  of 
these  ships  has  l>een  published  in  Lc  YaclU. 
iodimir  The  Vladimir  Monoinach  and  Dmitri  Donskoi  are  armoured  cruisers 
nnj  of  the  Duguesclin  type.    Differing  slightly  in  armament,  they  have 

Don*koi  approximately  the  same  dimensions.  Length  about  300  feet,  beam  52 
feet  6  inches,  draught  of  water  25  feet,  displacement  5706  ton6,  thick- 
ness of  the  armoured  belt  6  inches.  The  armament  of  the  Vladimir 
consists  of  four*  8-inch  guns  mounted  in  barbette  towers,  twelve  6-inch 
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guns  in  the  battery,  ten  machine  guns,  and  two  torpedo  launching 
tubes.  The  8-inch  guns  are  mounted  like  those  of  the  Duguesclin, 
two  on  the  centre  line  of  the  ship,  and  two  forward  on  the  sides  on 
sponsons.  The  Dmitri  lias  only  two  turrets  for  the  8^inch  guns,  winch 
are  mounted  forward  on  sponsons.  The  batter}'  is  armed  with  four- 
teen 6-inch  guns.  The  machinery  for  each  vessel  is  of  about  700(1 
horse-power.  The  Dmitri  Donskoi  is  propelled  by  a  single  screw 
with  four  blades ;  the  Vladimir  Monomach  by  twin  screws.  Both 
have  attained  speeds  of  15^  to  16  knots. 

The  Admiral  NachimorT  is  a  very  powerful  ironclad  resembling  the  Admiral 
English  Imperieuse.  The  hull  is  built  partly  of  iron  and  partly  of 
steel,  and  has  a  wooden  skin  coppered.  The  principal  dimensions 
are  :— Length  331  feet,  breadth  61  feet,  displacement  7780  tons.  The 
machinery  will  develop  8000  horse-power,  giving  a  speed  of  16 
knots.  The  armoured  belt,  extending  from  end  to  end,  has  a  thickness 
in  the  centre  of  10  inches.  The  armament  consists  of  four  9-inch 
guns  in  four  barbette  towers,  the  arrangement  of  the  turrets  being 
in  the  lozenge  form.  The  armour  on  the  turrets  is  twelve  inches  in 
thickness. 

The  Alexander  Newski  will  pmliably  be  similar  in  type,  and 
have  the  same  armament  as  the  Dmitri  Donskoi. 

The  Alexander  II.  and  Nicholas  I.  are  two  ironclads  constructed  Alexander 
from  the  same  designs.    Their  principal  dimensions  are:— Length  xicholaal. 
326  feet,  beain  67  feet,  displacement  8440  tons.  They  are  armoured  at 
the  water-line  with  a  belt  9  feet  9  inches  in  depth,  having  a  thick- 
ness in  the  centre  of  12  inches,  decreasing  towards  the  extremities  to 
6  inches.    The  armoured  deck  is  protected  by  2£-inch  plates,  and  is 
alwve  the  water-line.    The  ships  have  a  single  turret  carrying  a  pair 
«f  12-inch  guns.    The  turret  is  protected  by  compound  plates  from 
10  to  12  inches  in  thickness.    On  the  main  deck  will  l«  mounted 
four  9-inch  guns,  and  eight  6-inch  guns  unprotected  by  armour.  The 
minor  armament  will  include  six  Hotehkiss  guns  and  four  torpedo 
launching  tubes.    The  engines  will  be  compound,  8000  horse-powei , 
driving  twin  screws,  and  will  give  a  speed  of  16  knots.    These  two 
ironclads  are  building  near  St  Petersburg,  in  the  yards  of  the  Franco- 
Russ  Company.    The  Remembrance  of  Azoff,  the  other  vessel  build-  Bemem- 
ing  in  the  Baltic,  has  a  length  of  378  feet,  beam  49  feet  6  inches,  aS?01 
displacement  6000  tons.    This  will  be  the  longest  ironclad  in  the 
Russian  Navy. 

The  three  ironclads  of  the  Black  Sea  fleet  are  the  most  powerful  in  ironclada 
the  Russian  Navy.    They  are  being  constructed  from  the  same  BtarkBwu 
designs.    The  Tchesme  was  launched  at  Sebastopol  on  the  18th  May 
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lust,  and  the  Catherine  II.  on  the  21st  of  the  same  month  at 
Nikolaieft*.  The  Sinope  is  under  construction  at  Sebastopol.  They 
have  the  following  principal  dimensions: — Length  314  feet,  beam 
69  feet,  draught  of  water  24  feet,  displacement  10,150  tons.  These 
ships  may  be  described  as  armoured  turret  ships,  having  their 
barbette  turrets  protected  by  a  citadel  in  the  form  of  a  trapezium 
with  the  angles  rounded  off.  The  redoubt  contains  three  revolv- 
ing turrets.  On  each  are  mounted  two  11 -8-inch,  or  50-ton  guns, 
mounted  on  disappearing  carriages,  on  the  plan  invented  by  Lieutenant 
Raskazoff.  The  turrets  and  citadel  are  so  arranged  that  the  guns  are 
scarcely  seen  in  the  firing  position.  The  citadel  rises  21  £  inches 
above  the  surrounding  deck.  It  is  protected  with  compound  Cammell 
plating  11*8  inches  in  thickness,  with  a  teak  backing  of  the  same 
thickness,  and  fixed  to  a  strong  metal  framework.  The  armoured 
belt  has  at  the  centre  a  thickness  of  1 G  inches,  diminishing  towards 
the  extremities.  On  the  main  deck  is  mounted  a  battery  of  seven 
6-inch  guns,  of  which  one  is  mounted  in  the  stern.  The  estimated 
speed  is  16  knots,  with  11,000  to  13,000  indicated  horse-power. 

At  the  commencement  of  April  the  Austrian  ironclad  Princess 
Imperial  Stephanie  was  launched  at  Trieste.  The  following  are  the 
principal  dimensions: — Length  276  feet,  beam  66  feet,  draught  of 
water  20  feet,  displacement  5100  tons,  6500  horse-power,  speed  15 
knots.  This  ship  will  be  protected  by  an  armoured  belt  8  •  6  inches 
in  thickness.  The  barbette  tower  will  be  protected  by  eight-inch 
armour.  The  armament  consists  of  two  Krupp  12-inch  36-ton  guns 
mounted  in  the  turret.  The  minor  armament  will  consist  of  six 
6-inch  guns  and  eleven  guns  of  small  calibre,  and  six  quick-firing 
guns.    This  small  ironclad  will  carry  a  supply  of  400  tons  of  coal. 

In  reviewing  the  armoured  construction  of  1887,  some  reference 
must  be  made  to  the  long-standing  controversies  between  Sir  Edward 
Reed  and  Sir  Nathaniel  Barnaby,  both  highly  esteemed  friends  of 
the  present  writer.  In  the  forcible  terms  which  he  well  knows  how 
to  use,  Sir  Edward  Reed  condemns  the  belts  of  the  Admiral  class  as 
too  short,  and  the  belt  of  the  Imperieuse  as  too  low. 

In  the  case  of  the  Imperieuse,  the  results  of  an  official  verification 
were  made  known  by  Lord  George  Hamilton,  in  answer  to  a  ques- 
tion in  the  House  of  Commons  :— 

"  The  alleged  difference  between  the  actual  and  designed  draught 
of  this  vessel  has  been  carefully  investigated  by  the  present  Board 
of  Admiralty,  and  we  have  ascertained  that — (1)  When  the  ship  is 
complete  with  all  her  stores  and  coal  on  board,  as  designed,  she  will 
be  11£  inches  deeper  than  her  original  designed  line.    This  is  due  to 
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known  additions  of  weight  of  armament,  machinery,  &c,  which  have 
Ijeen  accepted  during  the  building  of  the  ship,  by  which  her  speed 
has  been  increased  to  17  knots  as  against  16  knots  in  the  design. 
(2)  In  this  condition  the  height  of  the  three  torpedo  ports  (lower 
edge)  will  be  respectively— forward,  2  feet  10£  inches ;  amidships, 
3  feet  2£  inches ;  aft,  2  feet  4£  inches.  The  height  of  the  armour  or 
l>elt  deck  will  be  2  feet  3£  inches.  (3)  She  was  designed  to  have 
a  3-foot  armoured  freeboard,  and  this  has  been  reduced,  as  above- 
stated,  to  2  feet  3£  inches.  (4)  She  was  designed  to  carry  400  tons 
of  coal  (as  an  average  quantity)  at  her  normal  draught,  with  power 
to  stow  900  tons  when  required.  In  subsequently  settling  the  details 
of  internal  arrangements,  it  has  been  found  possible  to  stow  as  much 
as  1130  tons.  Any  quantity  carried  beyond  the  400  tons  of  course 
means  increased  immersion.  The  extra  immersion  due  to  carrying 
900  tons  of  coal  is  14  inches  beyond  the  Hi  inches  above  stated,  or 
2  feet  1£  inches.  (5)  The  ship  is  to  be  sent  to  sea  for  an  experi- 
mental cruise  in  company  with  the  Colossus,  starting  with  900  tons 
of  coal.  The  designers  are  quite  satisfied  with  the  stability,  which  is 
not  at  all  appreciably  affected  by  the  increase  of  draught.  (6)  The 
cost  of  hull  and  macliinery  is  about  £485,000.  (7)  The  sister  ship 
Warspite  will  be  in  the  same  position." 

That  400  tons  of  coal  was  an  inadequate  supply,  on  leaving  port 
for  an  extended  cruise,  is  too  obvious  to  require  discussion.  It  is 
not  quite  so  clear  that  it  was  a  mistake  to  fix  the  position  of  the 
l>elt  with  reference  to  the  immersion  of  the  ship,  when  laden  with 
that  quantity  of  coal.  The  immersion  with  the  four  hundred  tons  is 
a  rough  average  between  the  condition  with  full  and  with  empty 
bunkers.  The  Imperieuse,  with  full  bunkers,  is  protected  by  coal. 
As  the  coals  are  consumed,  the  belt  is  relied  upon  for  protection ; 
and  in  the  light  condition  it  gives  more  protection  to  the  water-line 
in  its  present  position  than  it  would  afford  if  carried  round  the  ship 
at  a  higher  level. 

As  a  member  of  the  Board  by  which  the  Imperieuse  was  laid  down,  imperi- 
I  read  with  satisfaction  the  favourable  report  of  Captain  Fane.    That  S1"80:  . 

r  1  Captain 

ship  can  scarcely  be  other  than  a  valuable  addition  to  the  Navy  Fano'B 
which  "  steams  easily  16  knots,  the  engines  on  an  extended  cruise  reP°rt' 
having  worked  smoothly  and  well,  and  given  every  satisfaction ; " 
which  "carries  a  powerful  armament  of  four  9-inch  breech-loading 
armour-piercing  guns,  and  six  6-inch  breech-loading  guns : "  which 
in  point  of  steadiness  of  "gun-platform  is  unquestionably  good;" 
which  is  "  buoyant  and  lifts  easily  and  well  to  the  sea ;  " 
and  whose  qualities  are  summed  up  as  "those  of  a  fast  cruiser 
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and  powerful  fighting-ship  which  with  her  effective  armament 
and  great  speed  would  prove  a  formidable  opponent  to  an 
enemy." 

Full  pro-       With  Sir  Edward  Reed  we  may  wish  that  the  belts  of  the 
attainable.  Admiral  class  were  longer,  and  that  the  belt  of  the  Imperieuse  was 
higher  or  deeper.    It  would  be  more  difficult  to  say  which  of  the 
good  features  of  either  class  should  be  sacrificed  in  order  to  appro- 
priate a  materially  larger  proportion  of  the  weight  available  for 
armour  to  the  defence  of  the  water-line.    This,  at  least,  is  certain, 
that  when  the  belt  has  been  lengthened  and  raised,  we  are  still  far 
from  securing  invulnerability  in  the  most  huge  and  costly  structures 
we  can  place  upon  the  water.    The  belt  gives  no  protection  against 
the  torpedo,  none  against  the  ram  piercing  below  the  water-line, 
none  against  quick-firing  guns  pouring  in  high  above  the  water-line 
a  withering  fire.    Men  will  be  crowded  at  quarters  at  the  light 
guns  in  the  batteries,  and  whether  in  belted  ships  or  citadel  ships 
in  all  the  types  which  have  thus  far  been  produced,  the  crews  are 
without  protection  by  fixed  armour,  and  only  slightly  protected  by 
any  other  devices.    The  protection  of  men  fighting  the  quick-firing 
guns  is  the  problem  of  the  hour  for  the  naval  constructor. 
Objections      It  is  easy  to  remedy  defects  by  an  increase  in  tonnage.    The  type 
of  SSen^  ^presented  by  the  Imperieuse  has  always  found  favour  with  Russian 
Bioos.       naval  officers,  and  in  1884  an  ironclad  cruiser,  the  Admiral  Nachimoff 
was  laid  down,  in  which  the  Russians  believe  they  have  succeeded 
in  avoiding  the  mistakes  so  severely  criticized  in  the  English  vessels. 
The  Russian  ship  is  18  feet  longer,  and  has  400  tons  more  displace- 
ment than  the  Imperieuse  was  intended  to  have. 
Sir  Sir  Edward  Reed  is  too  competent  in  his  profession  to  admit  that 

Reed.       increase  of  displacement  would  be  the  remedy  which  he  would  adopt. 

He  first  made  his  high  reputation  by  his  success  in  combining 
increase  in  fighting  efficiency  with  a  considerable  reduction  from  the 
unwieldy  dimensions  of  the  early  ironclads.  All  the  changes  in  the 
methods  of  naval  warfare  point  to  the  adoption  of  types  of  moderate 
dimensions.  It  is  more  than  ever  important  to  distribute  the  awful 
hazards  of  battle  among  many  ships,  and  if  we  may  anticipate  that 
the  battles  of  the  future  will  be  decided,  like  that  of  Lissa,  by  the 
ram,  superiority  is  not  less  essential  in  those  manoeuvring  qualities 
which,  cwtcris  paribus,  must  always  be  improved  as  we  reduce 
dimensions. 

If  we  seek  to  extend  belts  at  the  water-line  without  increase  of 
displacement,  we  must  take  armour  from  other  parts  of  the  ships. 
We  may  reduce  the  thickness  of  armour  on  the  athwart  ship  bulk- 
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heads  of  the  citadel  ships.  Such  an  expedient  would  deprive  the 
Admiral  class  of  a  protection  to  which  naval  officers  attach  the 
highest'  value.  In  the  naval  battles  of  the  future,  the  attack  will 
probably  be  delivered  in  the  "end  on  "  position.  With  a  narrow  belt 
at  the  water-line,  and  without  an  armoured  athwartship  bulkhead 
forward,  there  would  l»e  no  protection  for  the  vitals  of  the  ship  from 
a  raking  fire  of  explosive  shell  from  the  heaviest  guns  of  the  enemy 
at  the  instant  when  the  attack  from  the  ram  was  being  delivered  or 
parried. 

Again,  deck  armour  might  be  reduced.  It  should,  however,  be  l>eok 
observed,  that  the  method  of  protection  by  thick  horizontal  plating  has  ftrmour 
of  late  been  universally  applied  in  the  designs  of  the  new  cruisers  for 
the  French  Navy.  In  the  Italian  Navy,  in  their  largest  ships,  of 
13,250  tons  displacement,  and  armed  with  Ill-ton  guns,  the  gun 
positions  being  protected  by  compound  armour-plates  18  inches  in 
tluckness,  the  protection  by  means  of  a  belt  has  been  entirely  given 
up,  and  a  heavy  weight  of  armour  lias  been  appropriated  to  the 
protection  of  the  decks  and  the  barltettes.  Whether  rightly  or 
wrongly,  the  Italian  officers,  and  the  able  constructors  working  under 
their  guidance,  rank  their  large  ships  in  the  first  class  for  the  line 
of  battle. 

Having  given  not  a  little  thought  to  this  unattractive  subject,  and  Weak 
endeavoured  to  approach  it  with  impartial  judgment,  I  arrive  at  the  JJJJJ8^ 
conclusion  that,  for  a  critic  so  powerful  as  Sir  Edward  Reed,  it  is  or  fighting 
an  easy  task  to  point  out  vulnerable  parts  and  defects  in  any  vessel  8h,p' 
of  war  which  human  ingenuity  can  contrive.    We  can  only  secure 
complete  protection  against  the  gun  by  resorting  to  dimensions  prac- 
tically inadmissible.    On  the  whole  it  might  have  been  better  that 
the  belt  of  the  Imperieuse  should  have  been  a  few  inches  higher,  and 
the  l>elt  of  the  Collingwood  a  few  feet  longer,  the  belt  gradually  taper- 
ing towards  the  extremities,  and  the  increased  weight  of  the  belt  beiug 
taken  from  the  horizontal  deck  ;  but  there  is  much  to  be  said  against 
an  alteration. 

The  main  objection  to  the  Imperieuse  would  seem  to  be  that  the 
ship  is  too  costly  for  the  work  she  was  designed  to  do.   It  is  difficult 
to  resist  the  conviction  that  two  belted  cruisers  would  be  preferable 
to  one  Imperieuse.    But  the  belted  cruiser  type  was  not  before  us 
when  the  design  for  the  Imperieuse  was  approved.    The  lesson  to  Warning 
be  learnt  from  the  experience  with  the  Imperieuse  and  other  vessels  *f£r™Jolll 
will  probably  not  be  lost  on  the  Admiralty.    To  all  future  proposals  erririp* 
to  add  weight  after  designs  have  been  approved  they  will  offer — and  buiIdin°- 
the  present  Board  have  made  a  solemn  declaration  to  tins  effect— a 
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stubborn  resistance.  It  will  not  be  so  easy  as  the  inexperienced  may 
thiuk  to  adhere  to  this  decision.  Gunnery  and  torpedo  officers  are 
steadfast  of  purpose,  and  clever  and  persuasive  far  beyond  ordinary 
men. 

In  concluding  these  remarks  on  the  Imperieuse,  an  appeal  may  l>e 
made  from  the  arguments  of  rival  constructors  to  the  judgment  of 
seamen.  Sea  officers,  who  know  the  Imperieuse  only  as  she  has  been 
described  by  the  pen  of  an  able  professional  controversialist,  should 
make  a  personal  inspection.  The  seaman's  eye  cannot  fail  to  be 
satisfied  with  the  appearance  of  the  ship  as  she  floats  upon  the  water 
at  the  load-line  with  all  weights  on  board.  If  it  were  possible  to 
carry  the  examination  further,  and  to  obtain  the  opinion  of  a  board 
of  naval  officers  after  a  full  trial  at  sea  against  a  succession  of  winter 
gales  in  the  Atlantic,  alternately  in  a  ship  of  the  Imperieuse  type 
and  in  a  ship  of  lower  free-board,  such  as  the  Devastation,  or 
even  that  more  general  favourite  of  the  Navy  the  Dreadnought, 
a  verdict  favourable  to  the  Imperieuse  nright  with  confidence  be 
anticipated. 

In  this  connection  I  offer  for  consideration  a  suggestion  which 
informally  I  laid  before  individuals  among  my  former  colleagues. 
Might  it  not  be  greatly  for  the  public  advantage  to  utilise  the 
admitted  high  attainments  and  experience  of  Sir  Edward  Reed  in 
another  role  than  that  of  a  somewhat  ruthless  critic  and  untiring 
assailant  of  Admiralty  designs  ?  When  a  final  decision  has  been 
taken  as  to  the  type  of  fighting  ship  next  to  be  laid  down,  Sir 
Edward  Iieed  should  be  invited  to  prepare  a  design,  in  conformity 
with  the  conditions  and  instructions  laid  down  by  the  Board  for 
their  own  constructors.  There  might,  or  might  not,  be  important 
differences  of  detail,  but  if  the  designs  differed,  it  is  probable  that 
special  features  of  excellence  would  be  found  in  each.  It  is  the  duty 
of  the  Admiralty  to  utilise  for  the  public  service  all  the  available 
talent  in  the  country,  and  there  are  obvious  objections  to  our  plan  as 
hitherto  pursued,  of  building  all  our  ships  from  the  designs  of  the 
same  author.  A  new  departure  may  be  taken  with  advantage,  not 
only  in  the  contracts  for  construction,  but  in  the  preparation  of 
designs. 

Having  described  the  most  important  ships  lately  launched  in 
England  and  abroad,  we  may  turn  to  the  shipbuilding  programme  of 
the  Admiralty  for  the  current  financial  year,  as  given  in  the  First 
Lord's  Memorandum. 

The  most  notable  vessels  proposed  to  be  laid  down  in  1887-88  are 
two  20-knot  protected  cruisers. 
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Their  dimensions  are : — 

Length   265  feet. 

Breadth   41  „ 

Displacement   2800  tons. 

Speed  on  measured  mile,  with  400  toiw  of  coal,  and 

fully  equipped   20  knot*. 

Ocean  speed        .       .       .       .       .  .    17  to  18  „ 

Radius  of  action  at  10-kuot  speed  ....  8000  „ 


The  vessels  will  have  a  protective  steel  deck  extending  from  stem 
to  stern,  and  sheltering  the  boilers,  magazines,  steering-gear,  &c. 

Vertical  (inverted-cylinder)  triple-expansion  engines  are  to  be 
fitted  in  the  steel-bottomed  ships,  special  arrangements  of  armoured 
coamings  being  built  for  the  protection  of  that  portion  of  the 
cylinders. 

Above  the  protective  steel  deck  the  space  will  be  minutely  sub- 
divided, coal-bunkers,  cofferdams,  &c,  being  built  as  is  usual  in 
vessels  of  the  "  protected  "  class. 

A  double-bottom  on  the  cellular  principle,  adapted  for  water- 
ballast,  will  be  fitted. 

The  armament  will  include — 

0  6-in.  B.L.R.  guns  on  centre-pivot  mountings. 
9  G-pr.  rapid-firing  guns. 
Machine  guns. 

G  Torpedo  tubes  (all  under  cover). 

The  bow  will  be  strengthened  for  ramming  in  the  usual  manner. 

In  all  respects  the  vessels  will  be  made  suitable  for  independent 
sea-service,  and  for  being  driven  at  high  speed  in  rough  water. 

They  will  have  only  fore  and  aft  steadying  sails,  being  dependent 
upon  their  steam-power  and  twin-screws  for  propulsion. 

Three  Copper-sheatiied  19|-kxot  Cruisers. 

It  has  been  decided  to  vary  the  design  in  three  of  the  vessels  in 
the  following  particulars : — 

1.  To  wood-sheathe  and  copper  the  bottoms,  so  as  to  make  the 
vessels  capable  of  remaining  afloat  for  long  periods  without  serious 
fouling  and  consequent  loss  of  speed. 

2.  To  adopt  horizontal  engines,  placed  entirely  below  the  protective 
deck. 

These  changes  involve  an  increase  in  displacement  and  a  slight 
decrease  in  maximum  speed,  which  are  accepted  in  view  of  the 
special  services  for  which  the  vessels  are  intended. 

)i 
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In  armament,  protection,  and  all  other  qualities,  the  conditions  are* 
the  same  in  these  as  in  the  steel-bottomed  ships. 

The  trials  of  these  vessels  will  be  made  under  the  new  regulations, 
with  all  weights  aboard. 

The  wise  policy  of  rapid  advancement  of  the  numerous  ships  in 
hand  necessarily  precluded  the  possibility  of  an  ambitious  laying 
down  programme  in  1887-8.  All  the  new  vessels  proposed  by  the 
Admiralty  are  valuable  in  their  several  classes,  and  exhibit  a  distinct 
advance  in  the  essentials  of  fighting  efficiency.  The  20-knot  cruLser 
will  have  a  conspicuous  superiority  in  speed  over  the  numerous 
cruisers  recently  purchased  for  the  Russian  Navy,  and  will  compare 
not  unfavourably  with  the  French  construction  of  corresponding 
dimensions.  In  ships  of  3000  tons  and  under  it  would  be  unreason- 
able to  look  for  the  same  coal  endurance  and  the  same  power  of 
keeping  up  speed  in  the  ocean  in  blowing  weather,  which  should  be 
secured  in  our  belted  cruisers  of  5000  tons  and  in  the  large 
unarmoured  cruisers  building  in  France.  This  observation  is  not 
intended  as  a  criticism.  Vessels  of  both  types  are  needed  in  a  great 
service. 

The  necessity  for  a  considerable  addition  to  the  gunboat  class,  even 
in  the  important  types  represented  by  the  Buzzard  and  the  Rattler, 
is  evidently  admitted  with  regret  by  Lord  George  Hamilton.  This 
aspect  of  the  question  is  reserved  for  discussion  elsewhere.  At  the 
present  stage  it  will  be  sufficient  to  say  of  the  Rattler  and  Buzzard  that 
they  are  decided  improvements  on  the  older  vessels  in  point  of  speed. 

The  limited  coal  supply  is  the  only  feature  in  the  new  designs  which 
calls  for  remark.  In  the  following  table  the  vessels  designed  by  Mr. 
White  are  compared  with  those  designed  by  Sir  Nathaniel  Barnaby : — 


Katfi  of 
construe- 


Speed. 

Horse-  Power. 

Coal  Capacity. 

Designer. 

Rattler  .... 

13-5 

1200 

105 

White. 

12-5 

1230 

150 

Barnaby. 

Buzzard      .       .       .  . 

14-50 

2000 

1G0 

White. 

Swallow  .... 

13-5 

1570 

1C0 

Barnnbv. 

Turning  from  the  laying  down  to  the  completion  of  ships,  a  marked 
acceleration  in  the  rate  of  construction  has  been  brought  about  under 
the  pressure  of  public  opinion.  The  desire  is  natural  with  the 
naval  profession  to  secure  the  adoption  in  every  ship  of  the  latest 
devices  and  improvements  in  gunnery  and  torpedo  fittings.  Upon 
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matters  of  armament  opinion  is  often  divided,  and  the  decisions 
taken  by  one  officer  are  reversed  by  his  successor.  It  is  unnecessary 
to  insist  on  the  serious  delay  in  the  completion  of  ships  due  to 
demolitions  and  reconstructions  proposed  and  sanctioned,  in  the  vain 
hope  of  reaching  an  unattainable  standard  of  perfection.  In  the 
past  it  is  no  exaggeration  to  say  that  they  have  caused  delays  of 
three  and  four  years  in  the  completion  of  particular  vessels.  It  will 
be  the  same  again,  unless  the  Admiralty  stand  firm,  as  the  present 
Board  have  resolved  to  do,  in  refusing  to  listen  to  suggestions  for 
alteration  after  a  ship  has  been  commenced.  It  is  not  to  the  ships 
half  finished,  but  to  those  about  to  be  laid  down,  that  new  ideas  in 
gunnery  and  torpedoes  should  be  applied. 

The  list  of  ships  to  )>e  completed  in  the  current  financial  year  Ships  to 

.    |    «  be  com- 

mcludes : —  pletcd, 

1887-88. 

3  armoured  ships  (Admiral  class). 
1  Warspite. 

1  Hero. 

5  belted  cruisers. 

2  protected  vessels. 
G  Archer  class. 

1  Fearless. 

3  torpedo  gunboats  (Rattlesnake  class). 

3  composite  sloops  and  gunboats  (Buzzard  and  Eattler  class). 

Of  37  ships  building  or  incomplete  at  the  commencement  of 
1887-8,  it  is  hoped  that  26  will  be  complete  at  the  end  of  the  year. 

The  Admiralty  have  for  the  present  decided  not  to  lay  down  any  Decision 
more  ironclads  of  large  size.    Looking  to  the  new  direction  which  is  J^]^ 
being  given  to  naval  construction  abroad,  and  to  the  altered  con-  more 
ditions  of  naval  warfare  generally,  this  decision  should  command  SSIE^ 
approval.    The  only  large  ironclads*  now  in  hand  for  the  French  »Wp*- 
Navy  are  the  four  ships  of  the  Marpeau  type.    The  Germans  have  no  JJJjJ^Jf*" 
ironclads  in  hand.    It  is  in  Russia  and  Italy  that  serious  efforts  are  policy  of 
bestowed  on  armoured  construction.    So  long  as  we  see  in  the  fleets  ^Jty.' 
of  foreign  powers  ironclads  possessing  those  undoubted  advantages 
which  armour  must  give,  in  protecting  the  vitals  of  ships  from  all 
but  the  heaviest  projectiles,  we  must  take  care  to  maintain  a 
superiority  in  vessels  of  this  class  over  any  combination  of  forces 
which  we  may  be  called  upon  to  meet,  whether  in  the  Channel  or 
the  Mediterranean.    That  position  of  advantage  we  shall  hold  when 

*  Of  six  large  ships  mrfnished,  two,  the  Amiral  Baudin  and  Formidable,  are  prac- 
tically complete. 
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all  our  ships  now  in  hand  are  completed,  and  assuming  that  no  new 
ships  are  laid  down  elsewhere.  Having  made  ourselves  strong  in 
the  class  of  heavy  battle  ships,  our  shipbuilding  policy  should  not  W 
guided  by  mere  rivalry,  and  that  possibly  in  a  line  that  does  not 
commend  itself  as  the  best  calculated  to  .strengthen  us  in  the  naval 
warfare  of  the  future. 

The  advantages  of  armour  as  a  defence  against  heavy  guns,  and 
still  more  against  light  guns,  is  admitted,  and  its  reteution  must  be 
siccepted  as  a  necessity.    The  problem  with  which  we  have  to  deal  is 
the  effective  application  of  armour  to  ships  which  shall  combine  a 
high  degree  of  righting  efficiency  with  reasonable  dimensions, 
objection*      Through  all  the  changes  which  we  can  anticipate  or  conjecture  in 
IxcSlKc^  tne  mcthods  of  naval  attack,  a  decided  superiority  in  numbers  must 
dinwm       be  a  preponderating  element  of  advantage  in  battle.    lu  the  essays 
prepared  in  coin-petition  for  the  prize  offered  by  the  United  Service 
Institution,  by  the  young  officers  of  the  Navy,  some  able  observations 
may  be  found  which  may  be  appropriately  quoted. 

The  following  is  from  an  essay  by  Captain  Harris,  R.N.,  on 
'Maritime  Power  and  its  Probable  Application  in  War,'  published 
in  the  UnitM  .SYrnV  Ja*titution  Journal  for  1883:— 
U.  U.  S.  I.      "  The  French  Hear- Admiral  Aube  in  his  celebrated  article  on 
'IsST''     Naval  Warfare,  says:  4  A  fleet  superior  in  numUrs  will  be  from  the 
P-  conunenceraent  of  hostilities,  mistress  of  the  seas,'  and  4  the  empire 

of  the  sea,  iu  the  strict  meaning  which  we  must  give  to  those  won  Is 
in  the  present  day,  belongs  to  the  most  numerous  ironclad  fleet.' 

"We  need  not  split  too  many  straws  over  the  individual  capabilities 
of  certain  vessels.  Let  us  take  care  that  there  l»e  no  deficiency  iu 
numbers  of  moderately  capable  vessels  all  possessed  of  good  speed. 

"  Can  anybody  positively  state  that  a  forte  of  ten  armoured  vessels 
of  the  very  first  class,  arc  the  equals  in  a  sea-fight  of  fourteen  or  fifteen 
armoured  vessels  of  the  second  class  of  the  same  speed,  or  that 
the  same  ten  first-class  armoured  vessels  are  the  equals  of  five 
armoured  vessels  combined  with  fifteen  or  sixteen  protected  torjiedw 
and  gun  vessels,  all  of  equal  speed. 

•'  Here  we  have  twenty-one  ships  against  ten,  all  the  sjiecds  to  U- 
equal ;  the  torpedo  power  of  each  vessel  the  same,  and  the  proportion 
of  nunming  |*>wer  also  to  be  twenty-one  to  ten.  Is  it  not  possible 
that  the  suj>erior  gun  power  and  armour-plating  may  be  insufficient 
to  counterbalance  the  dispmporlion  of  the  other  wea|>ons  \ 

"  None  will  question  that  the  U  panto  type  with  their  extreme  speed 
|>ossess  an  unequalled  ]>ower  in  single  combat,  or  question  their  great 
strategical  power,  when  attached  to  a  fleet,  of  bringing  to  action  the 
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stemmost  vessels  of  an  cnomy  who  was  bent  on  declining  battle ; 
hut  the  possible  easy  disablement  of  such  costly  monsters  of  the 
deep  by  vessels  of  insignificant  size  and  comparatively  trifling  coat 
should  make  us  reflect  as  to  the  wisdom  of  placing  too  much  depen- 
dence on,  or  being  content  with,  a  Navy  composed  of  a  few  such 
Leviathans." 

The  arguments  for,  and  the  objections  to,  an  increase  of  displace- 
ment were  ably  summed  up  by  Captain  Harris  in  a  later  essay : — 

"  The  naval  architect  of  to-day,  who  would  design  a  perfect  battle-  Captain 
ship,  must  secure  good  speed  combined  with  manoeuvring  power  and  r.n. 
coal  carrying  capacity.  He  must  protect  the  machinery  and  vital 
jKirts  with  armour  of  immense  thickness.  The  armament  must  be 
formidable.  The  ship  must  be  capable  of  being  used  as  a  powerful 
ram,  and  she  must  be  seaworthy,  have  a  thoroughly  steady  gun  plat- 
form, and  be  commodious  for  officers  and  men.  Suppose  that  all  the 
necessary  but  conflicting  conditions  have  been  well  balanced,  it  will 
alwavs  be  found  that  a  larger  vessel  could  lie  built  which  could  be 
more  powerful.  On  the  other  hand,  do  not  the  necessities  of  modem 
naval  warfare  forbid  that  we  should  throw  our  whole  constructive 
strength  into  the  creation  of  the  biggest  possible  ships,  each  being 
equally  liable  to  fall  a  victim  to  the  torpedo  ? " 

It  is  understood  that  the  late  M.  Gabriel  Charmes  was  the  M.Gabriel 
authorized  exponent  of  the  views  of  Admiral  Aube.    The  following  C*1*™*8- 
passages  are  taken  from  his  work  '  La  Reforme  de  la  Marine  ' : — 

'*  It  would  be  a  wise  policy  in  shipbuilding,  for  the  purposes  of 
war,  to  put  aside  the  complicated  ironclad  built  to  perform  several 
functions,  costly,  yet  possessing  but  limited  s]>eed,  and  to  build  a 
large  number  of  special  vessels,  gunboats  and  cruisers,  all  designed  to 
use  with  the  greatest  effect  one  weapon  only,  and  all  having  the 
greatest  possible  speed.  In  pursuing  such  a  policy  we  shall  improve 
results  and  reduce  expenditure." 

M.  Gabriel  Charmes  supports  his  views  by  numerous  extracts  from  ^ 
the  writings  of  officers  of  other  navies.  He  quotes  the  opinions  of 
Russian  officers.  The  tactical  exercises  of  their  fleet  in  the  Baltic, 
under  Admiral  Boutakov,  have  been  conducted  with  marked  abilitv. 
In  his  lectures  on  tactics,  Lieutenant  Semechkin,  aide-de-camp  to 
Admiral  Boutakov,  in  describing  the  impressions  derived  from  recent 
experiences,  insists  again  and  again  that  the  nation  which  has  the 
advantage  of  numbers  will  be  certain  to  win. 

In  a  later  publication,  '  Les  Torpilleurs  Autonomes/  M.  Charmes 
quotes  Admiral  Porter  and  Admiral  San  Bon. 

Writing  to  his  Government  in  1873,  Admiral  Porter  said :  "  I  am 
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convinced  that  the  torpedo,  although  still  in  its  infancy,  is  destined 
to  hold  a  great  place  in  future  maritime  war.  England  is  making 
great  progress  in  the  use  of  this  weapon,  wliich  is  capable  of  destroying 
the  stoutest  ship." 

In  1875,  Admiral  San  Bon,  who  had  advised  the  policy  of  con- 
structing the  large  ironclads  of  Italy,  spoke  as  follows  in  the  Chamber 
of  Deputies : — "  As  to  laying  down  to-day  nothing  but  ironclads,  I  dare 
not  do  it.  I  maintain  that  a  squadron  of  armoured  vessels  must 
certainly  be  beaten  by  three  or  four  torpedo  rams  of  the  kind  which 
I  should  wish  to  construct.  In  the  present  condition  of  the  Navy, 
against  the  armourclads  actually  in  existence,  which  are  all  extremely 
vulnerable  below  the  water-line,  the  torpedo  is  the  most  formidable  of 
weapons." 

It  is  difficult  to  approve  the  extreme  developments  of  tonnage  in 
Italy.  Ships  were  first  increased  iu  size  in  order  to  carry  armour. 
It  could  not  have  been  anticipated  that  the  growth  of  tonnage  would 
continue  after  armour  had  been  discarded  for  the  general  protection 
of  ships. 

The  Italian  Naval  Administrators  vindicate  their  policy  of  con- 
struction on  the  ground  that  it  was  impossible  to  build  ship  for  ship 
against  France.  It  was  possible  to  build  a  few  ships  surpassing  any 
ship  in  the  French  Navy  in  speed  and  armament,  which  could  accept 
or  refuse  a  challenge  to  battle  from  the  French  fleet,  and  any  one  of 
wliich  could  easily  destroy  a  fleet  of  transports.  It  was  not  possible 
to  defend  Italy  from  invasion  by  fortifications.  It  was  possible  to 
defend  the  country  by  only  a  few  ships  of  the  first  class.  Other 
considerations  than  these  will  guide  the  decision  of  the  British 
Admiralty. 

These  extracts  might  be  multiplied  without  limit.  The  opinions 
of  naval  officers  and  the  naval  construction  in  France  and  Germany 
and  the  United  States  give  no  support  to  the  policy  of  building  sliips 
of  such  dimensions  as  must  invite  attack  with  the  ram,  which  the 
big  ship  from  her  very  hugeness  can  use  with  the  least  effect,  and 
will  find  it  most  difficult  to  parr}*.  The  ram,  whether  in  the  form  of 
the  solid  beak  or  the  torpedo  fired  from  and  acting  as  a  prolongation 
of  the  ram,  is  the  weapon  destined  in  the  opinion  of  many  to  decide 
the  battles  of  the  future,  and  we  shall  scarcely  do  wisely  if  we 
lavish  money  on  ships  particularly  exposed  to  its  attack.  While 
the  objections  to  a  great  advance  in  dimensions  have  been  fully 
recognised  by  administrators  and  constructors  alike,  it  has  thus  far 
been  found  impracticable  to  place  any  limitation  on  displacement 
in  the  shipbuilding  for  the  British  Navy.    Sir  Nathaniel  Barnaby 
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has  described  how  the  French  Caiman,  of  7000  tons,  grew  into  our 
Collingwood  of  nearly  10,000  tons.  The  same  history  was  repeated 
in  the  advance  from  the  Conqueror  to  the  Sans  Pareil.  It  was 
admitted  to  be  highly  desirable  to  give  to  the  Navy  repeats  of  the 
Conqueror,  with  a  less  cumbrous  superstructure,  an  effective  minor 
armament,  and  an  18-ton  gun  protected  by  a  half  turret  in  the  stern. 
£uch  a  vessel  should  have  been  built  at  a  cost  which  would  have 
given  us  for  the  same  aggregate  expenditure  two  improved  Con- 
querors, as  against  one  Victoria  or  Sans  PareiL  When,  however, 
the  design  for  the  new  ships  was  seriously  considered,  the  same 
elements  of  fighting  efficiency  were  insisted  upon,  as  in  the  case  of  a 
battle-ship  of  the  first  class.  The  Conqueror  type  as  reproduced,  to 
meet  all  the  new  conditions,  as  to  thickness  ot  armour,  and  calibre  of 
armament,  was  increased  from  6200  to  10,470  tons,  and  the  cost  was 
doubled.  The  elements  of  fighting  efficiency  may  be  tabulated  as 
under : — 


Element*  of  Fighting  Efficiency. 

San*  P»rell  Type. 

Distribution  of  Risk. 
Speed  .... 

IVUU1B  .... 

Armament     .        .  , 

Armour        .  . 
Torpedo  launching-tubes 
Captains 

Two  Ships. 
15*5  knots 
Two 
Four  44-ton 
Two  29- ton 
Eight  6-in.  5-ton 
Twenty-eight  machine  guns 
12  inches 
10  tubes 
2  captains 

One  Ship. 

16*75  knots 
One 
Two  110-ton 
One  29-ton 
Twelve  6-in 

Twenty -four  machine  guns 
16  inches 
5  tubes 
1  captain 

The  relative  strength  will  be  measured  differently,  according  to  the 
individual  judgment  of  officers.  Some  would  certainly  prefer  two 
Conquerors.  It  is  not  urged  that  no  big  ships  should  be  built.  It  is 
a  matter  of  regret  that  we  are  building  no  armoured  battle-ships 
under  10,000  tons,  or  costing  less  than  £750,000. 

The  argument  as  to  ships  might  be  extended  to  the  guns.  Looking  Calibre  of 
to  the  uncertainty  of  aim,  and  the  slowness  of  fire,  the  importance  gan*' 
of  numbers  is  at  least  as  great  in  the  case  of  the  guns  as  in  the  case  of 
the  ships.  The  43-  ton  gun  will  penetrate  21  inches  of  wrought  iron 
at  a  thousand  yards.  Few  are  the  ships  which  carry  armour  of  that 
thickness,  and  small  is  the  area  so  protected  even  in  the  most  heavily 
armoured  ships.  If  the  43-ton  gun  is  sufficiently  powerful  for  all 
practical  purposes,  would  it  not  be  wise  to  get  rid  of  further  risk  of 
complication,  by  resting  content  with  guns  of  a  calibre  which  have 
been  found  by  experience  to  be  of  manageable  size  ? 
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Naral  In  the  spirit  of  rivaby,  raised  to  the  highest  point  by  competitive 

battles        r.  ,     ,  .  .  .  _ 

will  bo  nre  at  a  target,  we  may  be  betrayed  into  exaggeration  of  dimensions, 
o£ht  &t  and  811118  may  ^e  manu^acfcured  but  ill  adapted  for  the  far  different 
quarters,  ordeal  to  which  they  would  be  subjected  in  close  action  afloat.  Vast 
as  is  the  change  since  the  days  of  Nelson,  yet  in  the  din  and  smoke 
and  confusion  of  battle,  the  old  method  of  fighting  may  still  be  found 
the  surest  means  of  victory.  In  the  fourth  volume  of  his  despatches 
we  have  the  experiences  of  Lord  Nelson:— "As  for  the  plan  for 
pointing  a  gun  truer  than  we  do  at  present,  I  shall  of  course  look  at 
it ;  ....  but  I  hope  we  shall  as  usual  be  able  to  get  so  close  to 
our  enemies  that  our  shot  cannot  miss  their  object" 
Mr.  White.  The  arguments  for  moderate  calibres  were  summed  up  so  clearly 
and  forcibly  by  Mr.  White  in  his  lecture  delivered  at  the  Mansion 
House  on  "Modern  War  Sliips,"  that  while  affecting  neutrality  he 
may  almost  be  recognised  as  an  authority  on  the  side  which  it  is 
sought  to  recommend : — "  There  are  not  wanting  advocates  of  the 
view  that  the  risks  of  failure  incidental  to  these  mechanical  appli- 
ances are  too  serious  to  be  accepted,  and  that  guns  have  outgrown 
the  necessities  of  the  naval  service.  They  point  to  the  comparatively 
long  time  occupied  in  loading  a  very  heavy  gun,  to  the  unavoidable 
uncertainty  of  naval  gunnery,  and  to  the  enormous  value  of  a  single 
discharge,  which  may  mean  a  •  miss.'  They  consider  that  for  the 
naval  service  a  much  greater  number  of  light  guns  would  be  preferable 
because  of  the  increased  number  of  the  discharges  possible  in  a  given 
time,  and  the  consequent  increase  in  the  number  of  hits.  They  draw 
attention  to  the  fact  that  comparatively  light  guns  of  long  range  and 
great  accuracy  which  can  be  worked  by  hand,  are  capable  of  perforat- 
ing most  of  the  armour  carried  by  war- ships  at  the  range  which  is 
considered  a  fair  fighting  distance  ;  and  that  on  the  large  unarmoured 
areas  of  most  armoured  ships  the  shell  fire  of  lighter  guns  (including 
quick-firing  and  machine  guns)  would  be  effective.  On  the  other  side 
of  the  debate  it  is  urged  that  in  active  service  so  many  circumstances 
make  against  the  effectiveness  of  gun  fire  that  a  large  margin  of 
power  is  desirable:  that  a  single  successful  shot  or  shell  from  the 
heavier  guns  would  produce  enormous  damage ;  and  that  the  associa- 
tion of  a  powerful  secondary  armament  with  the  heavier  guns  fully 
meets  the  case.  Having  stated  both  sides,  I  leave  the  matter ;  only 
adding  that  in  the  latest  ships,  both  English  and  foreign,  while 
heavy  guns  are  to  be  carried,  they  are  not  the  heaviest  available." 
Committee  The  observations  of  the  committee  on  the  purchase  of  warlike 
urUre  stores  are  certainly  not  in  favour  of  monster  ordnance.  They  quote 
Lord  Armstrong  on  the  treacherous  nature  of  steel  generally.    "  Steel 
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was  a  very  treacherous  material,  but  lie  could  place  perfect  confidence 
in  coiled  iron.  With  steel  the  calculated  strength  was  not  realised. 
There  are  tensions  within  the  body  of  the  material  that  are  opposing 
each  other,  and  any  disturbance  of  those  give  the  preponderance  to 
the  one  or  the  other,  and  the  tiling  breaks.  That  is  far  more  liable 
to  happen  in  a  large  mass  than  in  a  small  one."  The  Commission 
refers  to  the  observations  of  Sir  Frederick  Bramwell  as  to  the  possi- 
bilities of  a  local  defect  in  the  case  of  the  gun  which  burst  on  the 
Collingwood.  Sir  Frederick  Bramwell  had  said  that  steel  was  of  such 
a  nature  that  fractures  occasionally  take  place  which  can  be  referred 
to  no  possible  cause.  Commenting  on  these  observations,  they  say : — 
"This  if  correct  is  a  great  misfortune.  It  shows  that  large  guns 
must  at  present  be  regarded  as  being  to  a  greater  or  less  extent 
experimental  and  speculative  ;  but  it  is  a  misfortune  from  which  all 
nations  must  suffer  equally.  We  have  reason  to  think  that  failures 
of  a  very  serious  character  have  occurred  in  both  French  and  German 
guns,  of  which,  however,  little  is  allowed  to  be  known." 

The  Commissioners  further  point  to  the  limited  durability  of  the 
110-ton  guns.  The  charge  of  powder  and  projectile  weighing  nearly 
a  ton  costs  about  £150.  The  gun  itself  costs  about  £20,000.  After 
firing  150  rounds  it  will  require  reliuingwith  a  new  steel  tube.  This 
would  render  necessary  its  removal  to  Woolwich,  where  the  operation 
would  occupy  a  considerable  time  and  would  cost  a  large  sum  of 
money.  "  It  seems  to  us  that  the  result  in  this  case  is  hardly  equal 
to  the  expenditure,  and  that  it  is  unfortunate  if  nothing  better  than 
this  can  be  devised." 

German  opinion  on  the  same  subject  is  quoted  with  strong  approval  German 
by  M.  Gabriel  Charmes  in  his  '  Reforme  de  la  Marine.'  "  Most  °I,iniou- 
certainly,"  said  the  Marineverordnungsblatt  of  the  15th  of  November, 
1883,  "the  power  of  a  monster  gun  is  to  be  feared.  Yet  would  not  a 
less  powerful  projectile  suffice  to  disable  an  enemy  ?  At  sea,  the 
chances  in  favour  of  a  successful  shot  are  very  slight ;  because  both 
the  object  aimed  at  and  the  ship  itself  are  moving.  A  gun  of  a  lesser 
calibre  is  much  handier  to  work  and  gives  a  greater  accuracy  in  firing. 
In  the  case  of  a  miss  the  loss  is  not  so  great  as  with  a  projectile  of  10, 
15  or  20  cwt.,  from  a  gun  of  50,  75  or  100  tons.  Guns  are  exposed 
to  the  enemy's  fire,  and  a  hit  on  the  muzzle  would  render  any  gun 
unserviceable.  Several  pieces  of  smaller  ordnance,  concentrated  on  a 
gun  in  a  turret  would  in  a  short  time  silence  it.  Would  it  not  be 
possible  with  a  small  ship,  armed  with  three  or  four  light  guns  which 
had  its  vital  parts  protected  by  armour,  to  successfully  attack  the 
stern  of  the  Inflexible  or  Italia,  and  by  rapid  fire  to  wreck  and 
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destroy  their  unarmoured  ends  ?  No ;  we  want  no  more  monster  guns 
for  our  fine  and  powerful  ships.  We  must  adopt  ordnance  easier  to 
move  and  easier  to  serve ;  monster  guns  offer  too  large  a  target  for 
the  enemy's  fire." 

Armoured  ToRrEDO  Ram. 


rum. 


shipbuild-  Accepting  the  limitation  of  dimensions  as  a  condition  which  must 
l!!|hIk!!!Cy'  govern  the  construction  of  fighting  ships,  our  designs  can  only  be 
Sricd^  mtW*e  8UCcessful  by  abandoning  the  attempt  to  combine  in  any  single 
the  effeo-  vessel,  and  in  the  most  effective  form,  the  use  of  the  gun,  the  ram, 
o{(hT°  and  tne  torpedo-  We  must  separate  these  weapons,  adapting  one 
weapon,  type  or  class  of  ships  specially  to  the  torpedo,  and  another  to  the  use 
Torpedo  of  the  ram.  This  brings  us  to  the  type  represented  by  the  Poly- 
phemus for  the  torpedo  ram,  and  to  the  armoured  gun  vessel  for  the 
gun. 

Naval  opinion  both  at  home  and  abroad  points  distinctly  in  the 
direction  which  we  are  suggesting.  We  may  again  quote  Captain 
Harris,  in  his  essay  on  '  The  Defence  of  England ' : — 

"  The  armoured  vessels  to  command  the  Channel  need  not  possess 
all  the  qualities  we  demand  in  ships  intended  for  a  wider  sphere  of 
operation.  We  may  accept  a  limited  coal  supply,  and  as  they  would 
not  be  required  to  undertake  the  bombardment  of  an  enemy's  forts, 
we  may  accept  the  fact  that  the  gun  would  not  be  their  principal 
weapon.  An  armoured  torpedo  ram  would  appear  to  be  the  type  best 
adapted  for  the  duty ;  and  the  comparatively  small  tonnage  required 
for  a  vessel  of  this  class  would  allow  of  a  great  increase  in  number, 
and  would  render  it  possible  to  build  three  or  four  torpedo  rams  for 
the  cost  of  a  single  armoured  line-of-battle  ship  of  the  first  class 
intended  for  operations  abroad." 

The  same  lucid  writer  returns  to  this  subject  in  his  last  essay 
published  in  the  Journal  of  the  United  Service  Institution : — 

"  If  we  build  a  barbette  vessel  of  the  same  weight  as  the  Benbow, 
with  its  10,000  tons  displacement,  take  away  the  armament  of  heavy 
guns  and  fit  tubes  for  Whiteheads  wherever  it  is  possible  to  put  one, 
confining  the  armour  to  the  water-line,  belt,  and  tower,  and  giving  a 
sea-going  speed  of  20  knots,  the  question  is  resolved  into  this :  Which 
ship  will  be  first  able  to  sink  or  water-log  the  other  ?  The  question 
is  worthy  of  deep  thought.  We  do  not  advocate  such  a  torpedo 
vessel.  We  think  it  would  be  wiser  to  spend  the  money  in  the 
construction  of  two  ships." 

No  navy  of  modern  days  has  had  such  experience  of  naval  warfare 
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under  the  new  conditions  of  heavy  guns,  ranis,  torpedoes,  and  armour, 
as  that  of  the  United  States.  Their  opinions,  delivered  under  the 
influence  of  recent  impressions  of  a  great  struggle,  should  command 
attention.  Of  the  American  authorities  whose  recommendations 
were  originally  collected  in  Tltc  Britislt  Navy,  the  Secretary  of  the 
United  States  Navy,  in  his  report  for  1876,  shall  be  the  first  con- 
tributor to  a  short  list  of  quotations. 

"The  Monitor  class  of  vessels  has,  for  us,  special  and  valuable  Secretary 
capabilities  in  conjunction  with  other  forces.  The  torpedo  schools  Ji^Jt, 
give  our  officers  the  instruction  necessary  to  utilize  whatever  there  is 
in  tliis  most  efficient  arm  of  attack  and  defence;  and  I  would  add  to 
the  force  a  new  element,  the  marine  mm,  which  promises,  when 
constructed  upon  scientific  principles  in  forms  of  special  strength  for 
its  particular  and  appropriate  service,  to  be  a  weapon  of  most 
destructive  warfare.  The  construction  of  tins  class  of  vessels  has 
been  carefully  considered  for  several  years  past  by  a  naval  officer  of 
high  rank,  assisted  by  able  experts,  and  detailed  plans  are  put  at  the 
service  of  the  department  without  cost  or  charge  of  any  kind  The 
construction  of  such  a  vessel,  of  the  best  material  and  of  special 
strength,  would  involve  an  expense  of  about  $350,000,  and  if  suc- 
cessful, as  it  promises  to  be,  it  would  add  a  new  element,  tending  to 
make  our  force  complete  in  itself,  at  once  economical  and  efficient, 

"  With  such  a  force,  and  with  no  colonies  to  defend,  I  think  we 
may  well  dispense,  for  the  present  at  least,  with  the  heavy  and 
unwieldy  ironclads  of  European  nations,  and  also  with  the  monster 
cannon  necessary  to  penetrate  them.  Any  vessel  which  can  safely 
cross  the  seas  to  enter  our  harl>ours,  or  to  lie  upon  our  shores,  will 
be  found  vulnerable  to  cannon  of  moderate  weight  and  calibre,  while 
the  heaviest  armour  will  not  protect  a  ship  from  the  attacks  of 
torj)edoes  managed  by  brave  and  well-instructed  officers." 

The  uext  quotation  is  from  a  later  report,  by  the  Bureau  of  Con- 
struction and  Repair. 

"  The  service  requires  fast,  unarmoured,  cruising  ships,  and  also  Bureau  or 
one  or  more  powerful  rams.    With  very  fast  ships  we  can  destroy  lio^niul 
the  commerce  of  an  enemy,  and  be  on  equal  terms  with  his  ships  of  J^^j'* 
like  character;  while  in  the  event  of  meeting  with  powerful,  but  i878-7a. 
comparatively  slow  armoured  ships,  we  could  leave  them  at  pleasure. 
Believing  that  Congress  would  not  long  delay  the  appropriations 
needed  for  vessels  of  this  character,  directions  have  been  given  to 
have  plans  prepared  by  naval  constructors  having  work  in  charge, 
for  unarmoured  cruising  vessels  of  3500  tons  displacement,  and  iron 
rams  of  2000  tons  displacement." 


Digitized  by  Google 


108  THE  NAVAL  ANNUAL. 

Turning  to  the  recommendations  of  individual  officers,  Rear- 
Admiral  Goldsborough,  U.S.N.,  has  put  forward  the  capabilities  of 
tho  armoured  ram  in  a  convincing  argument. 
Bear-  "Notwithstanding  all  that  has  been  done,  and  the  enormous 

Golds  expenditures  incurred  to  secure  an  invulnerable  hull  throughout,  and 
borough,  to  guard  at  the  same  time  against  too  great  a  sacrifice  of  sea  qualities 
1  and  other  essential  attributes,  but  at  least  an  indifferent  success  has 

been  reached  in  any  quarter,  and  this  has  already  induced  some 
respectable  minds  abroad,  if  not  among  ourselves,  to  despair  of 
accomplishing  much  more.  The  efficiency  or  intrinsic  worth  of  an 
ironclad  intended  for  the  ocean  or  for  coast  purposes,  is  to  be  esti- 
mated according  to  her  strength  throughout  evert/  part  of  the  hull, 
her  sea  qualities,  the  distribution  and  character  of  her  battery,  and 
the  ability  of  its  use  in  all  cases  of  fighting  weather,  the  efficiency  of 
height  of  her  deck  above  the  water  to  resist  the  vaulting  effects  of  a 
spoon-bowed  opponent,  the  substantive  protection  afforded  by  her 
plating ;  her  capacity  to  move  rapidly  and  turn  quickly ;  her  space 
for  requisite  accommodations,  and  (pardon  the  word)  her  habita- 
bility.  .  .  . 

"  It  is  very  clear  that  no  vessel  confined  to  rational  dimensions  can 
support,  throughout  her  exposed  parts,  more  than  a  very  limited 
thickness  of  iron  plating.  .  .  . 

"  A  hull  arranged  after  this  fashion  with  turret  for  the  battery,  is,  I 
conceive,  about  all  that  can  bo  done  in  the  way  of  plating  with  iron, 
consistently  with  all  the  considerations  involved,  and  even  this  would 
lKi  of  but  poor  account  unless  the  other  elements  of  efficiency  men- 
tioned above  were  duly  secured. 

"  Among  those  elements  is  that  of  celerity  in  turning,  and  as  it  is  a 
point  to  which  sufficient  attention  has  not  been  given  hitherto,  I  wish 
to  impress  my  convictions  in  regard  to  it. 

"  Every  ironclad,  as  a  matter  of  course,  should  lie  an  unexceptionable 
ram.  This,  however,  cannot  be  the  case  unless  she  can  be  directed 
with  a  great  degree  of  promptness  to  any  desired  quarter,  or  turned 
with  even*  degree  of  quickness  necessary.  But  celerity  in  turning 
is  not  to  be  estimated  only  in  the  advantage  it  gives  in  offensive 
movements,  for  it  is  also  of  the  greatest  consequence  in  defensive 
operations,  and,  as  an  instance,  it  confers  the  power  to  parry, 
generally,  the  intended  blow  of  an  antagonist  ram,  if  not  to  avoid  it 
altogether. 

"  Velocity,  involving  as  it  does  the  capacity  of  prompt  presentation 
wherever  required,  of  making  in  effect  the  vessel  herself  a  terrific 
projectile,  of  turning  rapidly,  and  of  avoiding  hostile  demonstrations 
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whenever  necessary,  is  of  such  primary  importance  that  an  in- 
sufficiency is  to  be  regarded  as  fatal  to  efficiency.  .  .  . 

"  A  marked  pause  must  occur  in  the  progress  of  ordnance  before  a 
fixed  or  definite  conclusion  can  be  reached  as  to  the  relative  im- 
munity obtained  by  iron  plates.  Absolute  immunity  is  out  of  the 
question. 

"  The  progress  of  ordnance  has  already  produced  the  effect  of  re- 
stricting the  application  of  armour  in  the  case  of  sea-going  vessels  to 
the  more  vitally  exposed  parts ;  and  it  is  quite  possible  that  it  may 
finally  establish  conviction  that  such  plating,  for  such  vessels,  is  really 
of  no  marked  consequence.  In  the  mean  time  the  tendency  of  its 
effects  must  be  to  impress  the  value  of  rams,  thus  reviving  a  mode  of 
naval  warfare  which  on  a  miniature  scale  existed  long  before  the 
invention  of  gunpowder. 

"  The  value  of  rams  at  this  very  moment  cannot  be  over  estimated. 
With  a  few  of  them  in  each  of  our  prominent  commercial  ports,  none 
scarcely  of  more  than  half  the  displacement  or  weight  of  the 
'  Dictator,'  no  enemy,  I  care  not  how  powerful,  could  blockade  those 
ports  successfully  ;  for,  possessing  the  great  advantage  of  biding  and 
selecting  their  own  time,  they  could  so  manage  the  delivery  of  their 
blows  as  to  annihilate  his  vessels.  Nor  could  those  ports,  in  my 
judgment,  be  assailed  successfully.  The  protection  of  harbours  nowa- 
days does  not  lie  in  forts.  It  lies  essentially  in  powerful  steam  rams, 
aided  when  necessary  by  obstruction  in  passage  ways. 

"  Rams,  intended  purely  for  harbour  defence,  would  be  better  without 
than  with  guns.  They  themselves  are  to  be  the  projectiles ;  or,  if  you 
please,  they  are  to  be  the  shot,  and  the  steam  is  to  be  the  powder ; 
and  the  effect  of  both,  properly  combined,  would  be  absolutely 
irresistible.  Besides,  to  fit  the  rams  for  guns  would  be  to  swell  the 
item  of  cost  largely,  and  thus  abridge  their  multiplication.  The 
essential  points  to  be  secured  in  these  rams,  each  to  a  degree  as  con- 
sistently with  all  the  rest  as  practicable,  are  great  strength  throughout 
every  part  of  the  hull,  not  overlooking  the  bottom  by  any  manner  of 
means,  every  protection  that  supportable  plating  can  afford ;  a  high 
velocity,  an  ample  security  of  machinery,  the  utmost  rapidity  in 
turning  and  a  suitable  bow." 

Rear-Admiral  Ammen,  U.S.N.,  is  another  able  advocate  of  the 
armoured  steam  ram. 

"  I  venture  the  opinion  that  the  time  is  not  distant  when  the  marine  Rear- 
rani  will  take  the  place  of  the  enormously  expensive  armour-plated  ^"^'J 
gun-bearing  ships  of  to-day.  .  .  .  U.8.N.  * 

"  I  believe  much  the  larger  part  of  the  educated  Navy  men  of  all 
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grades  are  in  accord  to  divide  our  naval  vessels  into  two  general 
classes,  one  for  coast  defence,  the  other  for  cruising  abroad  and  serving 
as  schools  of  instruction  for  officers  and  crew.  .  .  . 

"  For  coast  defence,  it  was  assumed  that  out  reliance  should  be  upon 
marine  rams,  torpedo-boats,  and  floating  batteries. 

"  The  marine  ram,  however,  should  be  regarded  as  the  principal 
element  on  which  dependence  is  to  be  placed,  and  in  order  to  meet 
requirements  should  have  speed  and  the  power  of  maintaining  it  for 
twenty  hours  at  least,  handiness,  great  strength  of  construction,  and  a 
practical  invulnerability  to  shot.  .  .  . 

"  The  ease  with  which  expensive  armour-plated  gun-bearing  vessels 
liave  sunk,  when  endeavouring  to  avoid  each  other,  suggests  the  havoc 
winch  a  fleet  of  properly  constructed  rams  would  make  in  a  fleet  of 
armour-plated  vessels. 

"  Considerations  of  both  ecouomy  and  efficiency  point  to  the  marine 
ram  as  the  main  element  in  the  solution  of  the  problem  of  coast 
defence.'* 

Type  pro-  As  to  the  type  which  should  be  built  for  the  ram  and  torpedo, 
]Kcax-  y  Admiral  Amraen  proposes  a  ram  of  1500  tons,  and  manned  with  a 
Admiral     crew  of  16  men. 

The  armoured  ram  has  been  strongly  recommended  by  French 
authorities.  The  six  vessels — three  Belier  type,  three  Vengeur  type 
— classified  in  the  French  lists  as  armoured  coast-defence  vessels, 
were  designed  for  service  as  rams.  The  addition  of  a  pair  of  heavy 
guns  has  destroyed  that  unity  of  purpose  and  simplicity  and  cheap- 
ness of  construction,  on  which  Admiral  Goldsborough  in  his 
admirable  paper  particularly  enlarged. 

Passing  to  more  recent  projects  the  following  outline  of  a  design 
(ioageard.  from  M  Qougeard  is  quoted  in  Engineering,  February  25,  1887  :— 
"  Construct  a  veritable  sea-going  vessel  possessing  nautical  qualities 
in  the  same  degree  as  our  best  ships.  Her  principal  weapon  should 
be  the  torpedo.  She  should  be  so  built  that  the  artillery  up  to  and 
comprising  10-in.  guns,  fired  under  probable  conditions,  cannot 
seriously  damage  her.  Give  her  a  speed  equal,  or  even  superior,  to 
that  which  has  been  obtained  in  the  trials  of  torpedo  boats  (French) 
Eos.  63  and  64."  In  other  words,  "  ships  that  will  have  for  cha- 
racteristics great  speed,  steel  deck  protection  and  a  floatability 
obtained  by  means  of  cells  filled  with  buoyant  material.  Increase, 
if  possible,  their  cellular  system,  and  seek  within  the  limits  of  the 
weight  at  your  disposal  the  maximum  resistance  to  the  torpedo." 
Polyphe-  The  Polyphemus  is  a  type  generally  approved  in  the  Navy,  and 
susceptible  of  improvement  in  future  designs.    Repeats  of  the  Poly- 
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phemus  could  be  built  at  far  less  cost  than  the  first  experimental 
vessel,  and  the  protection  by  armour  could  be  considerably 
strengthened.  The  egg-shell  Whitworth  armour  was  thin  and  very 
costly.  It  would  be  desirable  to  increase  the  thickness  and  to  use 
plates  of  a  less  expensive  description.  The  removable  ballast  is  a 
complicated  arrangement,  which  perhaps  need  not  re-appear  in  future 
vessels.  The  weight  saved  might  be  given  to  armour.  The  super- 
structure of  the  Polyphemus  is  cumbersome ;  the  sides  of  the  ship 
should  be  carried  up  to  the  height  necessary  to  give  accommodation 
for  the  crew,  the  upper  works  being  cut  off  from  the  vitals  of  the 
ship  by  an  armoured  horizontal  deck. 

In  concluding  this  section  we  venture  confidently  to  recommend  that 
armoured  torpedo  rams  should  have  a  place  in  the  next  sliipbuilding 
programme  of  the  Admiralty.  They  should  be  built  in  numbers 
sufficient  to  be  fought  in  groups.  With  equality  or  superiority  of 
speed,  and  an  immense  advantage  in  turning  power,  their  machinery, 
rudder  and  conning  tower  protected  by  stout  armour,  armed  with  the 
quick-firing  gun,  the  torpedo  and  ram,  the  success  of  a  determined  and 
skilful  attack  by  four  rams  costing  each  £250,000  upon  a  battle-ship, 
costing  £1,000,000,  or  four  rams  eacli  costing  £200,000  against  a 
battle-ship  costing  £800,000  is  hardly  doubtful. 

The  big  ships  have  their  value.    We  possess  many ;  the  torpedo 
ram  is  represented  in  the  British  Navy  by  the  solitary  Polyphemus. 

Passing  from  the  ram  to  the  armoured  gunboat,  vessels  of  this  type  Armoured 
may  be  equally  valuable,  whether  in  the  offensive  defence  of  our  &un*,oate- 
coasts  and  the  Channel,  or  for  an  attack  on  the  fortified  ports  and 
positions  of  an  enemy. 

For  operations  on  the  coast  their  moderate  draught  would  make  Requmii 
them  far  more  effective  thaiythe  heavy  ships  on  which  our  efforts  in  J^^1 
sliipbuilding  in  England  have  for  many  years  been  concentrated. 
The  value  of  floating  batteries  for  purposes  of  coast  defence  were  Value  or 
ably  summarised  in  a  paper  prepared  by  Commander  Sampson,  of  *^J^,- 
the  United  States  Navy,  for  the  Board  of  Fortifications.    "  For  the  harbour 
efficient  defence  of  a  coast  it  is  important  to  be  able  to  act  offensively.  coS**- 
To  be  powerless  to  follow  up  the  effect  of  a  repulse  by  fortifications  ^d^n 
might  permit  an  enemy  to  renew  the  attack,  or  to  withdraw  when  imfT^ 
they  might  have  been  destroyed.   If,  during  an  attack,  an  enemy's 
ship  takes  the  ground  or  is  disabled,  it  may  be  destroyed  by  floating 
batteries.    A  foe  will  attack  a  fortified  position  with  confidence,  if 
they  know  that  they  have  only  to  withdraw  in  case  they  are  worsted. 
A  hostile  fleet,  having  to  deal  with  stationary  defences  only,  may 
concentrate  itself  upon  one  point,  or  divide  and  attack  several  points, 


Digitized  by  Google 


112 


THE  NAVAL  ANNUAL. 


and  can  attack  by  day  or  night.  If  the  stationary  defences  are 
supplemented  by  floating  batteries  and  torpedo  boats,  the  enemy 
must  be  much  more  circumspect ;  a  night  attack  becomes  hazardous 
in  the  extreme ;  he  must  at  all  times  have  assembled  a  force  superior 
to  that  which  may  at  any  moment  emerge  from  the  port  to  attack 
him.  Floating  defences  force  an  enemy  to  make  more  extensive 
preparations  for  a  given  attack,  and  impose  greatly  increased  caution. 
This  may  be  considered  the  passive  influence  of  floating  defences. 
The  Navy  proper  should  not  be  appropriated  for  coast  defence.  Ships 
adapted  to  keep  the  seas  are  not  suited  to  the  work  of  defending 
a  coast.  The  vessels  intended  for  the  defence  of  harbours  should  l>e 
specially  designed  for  the  service.  Such  ships  may  with  advantage 
be  employed  in  the  following  cases : — 

I.  Where  the  proximity  to  deep  water  of  the  place  to  be.  defended 
renders  it  impossible  to  make  a  proper  defence  by  batteries  on 
shore. 

II.  Whore  the  great  width  of  the  approaches  to  the  place  to  be 
defended  renders  it  impracticable  to  reach  all  points  of  such  approach 
with  efficient  fire  from  guns  on  shore. 

III.  In  places  where,  from  the  nature  of  the  ground,  it  is  imprac- 
ticable to  mount  heavy  guns  in  forte. 

SirGeorgo  In  our  own  country,  the  efficiency  of  armoured  coast-defence 
Klliot. 

vessels  for  preventing  hostile  ships  from  bombarding  our  arsenals  lias 
recently  been  urged  by  Sir  George  Elliot.  The  armoured  gunboat  is 
the  type  which  he  recommends  : — "  The  efficiency  of  the  modern  gun- 
boat will  be  correlative  with  the  power  of  the  gun  which  is  brought 
into  action,  and  the  amount  of  protection  which  is  afforded.  These 
properties  can  only  be  obtained  on  the  principle  of  end-on,  or  bow 
attack  and  defence,  which  position  must  always  be  preserved,  whether 
advancing  or  retiring  within  range  of  gun-fire.  It  is  also  important 
that  these  vessels  should  be  able  to  pass  over  floating  obstructions,  or 
touch  the  ground  in  shoal  waters,  without  risk  of  damaging  the 
propeller.  The  advantages  of  hydraulic  propulsion  are  most  con- 
spicuous for  these  purposes." 

To  those  familiar  with  British  hydrography,  the  suitability  of  the 
armoured  gun -vessel  for  coast  defences  will  commend  itself  with 
especial  force.  Our  great  commercial  porta  are  approached  by  con- 
important  fined  and  tortuous  channels  between  banks  of  sand  and  mud.  This 
daiTaT"  is  so  in  the  case  of  the  Thames,  the  Humber,  the  Mersey,  the  Bristol 
cw°f  Cnannel-  Jn  narrow  and  shoal  waters  of  difficult  navigation,  the 
Britain.  type  we  are  advocating  would  be  able  to  attack  an  enemy  from 
positions  inaccessible  to  his  heavy  ships.  In  bombardments  the 
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end-on  position  has  the  advantage  of  offering  a  small  target.  If  struck 
on  the  bow,  the  armoured  gunboat  would  have  protection  equal  to 
the  heaviest  battle-ship. 

In  the  construction  of  ships  for  the  British  Navy,  coast-service  Noc©a*t- 
ironclads  have  been  neglected  of  recent  years.    None  have  been  built  ^™^<1h 
subsequently  to  the  four  vessels  of  the  Gorgon  class  ordered  in  1872.  built  for 
None  of  our  more  recent  ships  can  be  taken  through  the  Suez  Canal.  Navy  since 
In  foreign  navies  coast-service  vessels  have  received  more  attention  lt<72* 
than  with  us. 

The  French  have,  built  and  building,  four  armoured  gunboats  of  c«n«truc- 
the  first  class,  the  Acheron,  the  Oocyte,  the  Phlegeton,  and  the  ^J1^ 
Styx.    Their  principal  dimensions  are  as  follows : — Displacement,  in  Fran©*-. 
1040  tons;  length,  181  feet ;  beam,  40  feet  4  inches ;  depth  of  hold, 
1 1  feet  7  inches.  The  bow-armour  is  8  inches.   The  deck  is  armoured. 
The  machinery,  driving  double  screws,  is  calculated  to  give  a  speed 
of  13  knots.  The  armament  consists  of  one  10£-inch  gun  placed  in 
u  turret,  and  two  quick-firing  and  four  machine  guns. 

The  armoured  gunboat  of  the  second  class  recently  produced  for  the  Second- 
French  Navy  is  described  as  follows  in  the  Broad  Aivmo : —  b^ts.8"" 

"The  Mitraille,  the  third  of  a  new  type  of  ironclad  gunboat 
adopted  for  the  French  Navy,  was  recently  launched  at  Rochefort. 
Her  dimensions  are: — Length,  50 '30  metres  (1G5  feet);  breadth  of 
1»eam,  9-94  metres  (32£  feet) ;  depth  of  hold,  3*15  metres  (10£  feet). 
The  vessel  is  provided  with  armour  of  a  maximum  thickness  of 
nearly  10  inches,  whilst  her  deck  is  also  protected  by  armour  against 
a  plunging  fire.  Her  two  engines  have  an  aggregate  power  of 
1500  horses  (indicated),  working  twin  screws,  which  will  propel 
her,  it  is  expected,  at  a  speed  of  13  knots.  The  Mitraille  is  to 
be  armed  with  a  27-centimetre  (10£-inch)  gun,  placed  in  a  turret 
forward,  as  well  as  with  a  90-millimetre  (3^-inch)  gun,  revolving 
guns,  and  torpedo-launching  apparatus.  The  other  vessels  of  the 
same  class  are  La  Fusee  and  La  Flamme  (previously  launched),  and 
I*a  Grenade  and  four  others  (building)." 

The  construction  of  armoured  gunboats  in  France  was  probably  Germany, 
prompted  by  the  building  of  a  similar  type  for  the  German  Navy*, 
between  1876  and  1880  eleven  armoured  gunboats  were  built  of  the 
Wespe  type.  Their  displacement  is  1100  tons.  They  are  armed  with 
one  12-inch  35-ton  gun,  and  protected  with  8-inch  armour  on  the 
citadel  and  turret.  Two  smaller  vessels,  the  Bremse  and  the  Brummer, 
are  now  under  construction. 

It  is  possible  that  neither  the  German  nor  the  French  armoured 
gunboats  would  be  adapted  for  the  requirements  of  the  British  Navy. 
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Our  defence  should  be  essentially  an  offensive  defence.  The  type  we 
should  require  must  be  capable  of  making  a  passage  to  the  Baltic  or 
the  Mediterranean,  or  even  to  China.  It  may  probably  be  necessary 
to  accept  an  addition  to  the  displacement,  in  order  to  give  our 
armoured  gunboats  sturdier  sea-going  qualities  and  more  coal  endur- 
ance. Such  a  modification  would  not  involve  a  departure  from  the 
primary  idea  of  a  special  type,  armed  with  a  gun  of  heavy  calibre, 
protected  with  armour  in  the  end-on  position. 

To  complete  a  fleet  for  battle  all  naval  authorities  concur  that  the 
large  ships  should  be  supported  by  a  cloud  of  auxiliaries.  To  quote 
once  more  from  Captain  Harris  : — 

"  The  construction  of  torpedo  hunters  and  scouts  must  form  an 
important  item  in  all  naval  estimates  of  the  future.  Fast  vessels  of 
light  draught,  fair  sea-going  qualities,  and  armed  with  quick-firing 
guns,  will  not  alone  prove  of  the  greatest  value  in  destroying  the 
torpedo  boats  of  an  enemy,  but  they  will  also  prove  themselves  valu- 
able allies  to  ironclads  even  in  line  of  battle.  Such  vessels  should 
have  a  speed  of  18  knots,  and  a  tonnage  displacement  of  400  to  600 
tons." 

The  necessity  for  the  liberal  dimensions  proposed  by  the  naval 
essayist  for  torpedo  vessels,  designed  to  co-operate  with  battle-ships, 
has  been  conclusively  established  by  recent  experience.  Having 
accompanied  the  fleet  under  Admiral  Hornby  during  the  interesting 
evolutions  on  the  coast  of  Ireland  in  1885, 1  can  speak  as  an  eye 
witness  of  the  impracticability  of  keeping  the  seas,  in  company  with 
a  fleet  of  powerful  vessels,  in  the  fragile  craft  designed  only  for 
harbour  defence. 

In  the  French  Navy,  under  the  direction  of  Admiral  Aube,  the 
torpedo  boat  has  been  thoroughly  tried  at  sea.  It  has  been  established 
by  these  experiments  that  the  boats  hitherto  supplied  to  the  French 
Navy  cannot  be  relied  upon  for  naval  operations  in  open  waters, 
not  even  for  the  Mediterranean.  The  opinion  of  the  majority  of 
the  officers,  who  served  in  the  French  squadron,  to  winch  the  torpedo 
boats  were  attached,  is  summed  up  in  the  columns  of  Le  Yacht 
as  follows : — 

"  We  do  not  seek  to  draw  aside  the  veil  in  which  the  future  is 
enshrouded,  but  it  may  be  affirmed  at  the  present  hour  that  there  is 
more  reason  to  fear  the  gun  than  the  torpedo  boat.  The  former 
retains  its  power  undiminished,  and  its  blows  cannot  be  resisted  by 
steel  plates ;  the  latter  may,  it  is  true,  increase  its  power  of  attack,  but 
the  boat,  which  has  the  torpedo  for  its  sole  weapon,  can  only  be  made 
seaworthy  by  raising  its  tonnage,  and  thus  losing  the  advantage  of 
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invisibility.  The  torpedo  boat  of  the  future  will  be  protected,  we 
may  rest  assured,  against  the  quick-firing  and  Hotchkiss  guns,  with 
winch  the  sides  of  modern  vessels  of  war  are  bristling,  and  it  can 
only  be  protected  by  means  of  armour." 

For  the  United  States  Admiral  Porter  recommends  torpedo  vessels  Torpedo 
of  the  Stiletto  type,  150  feet  in  length,  with  a  speed  of  30  knots,  and  united 
fitted  with  Herresehoff  boilers.  States. 

Appreciating  the  necessity  for  vessels  of  greater  power  than  can  be  Archer 
obtained  in  mere  torpedo  baits,  Lord  Northbrock's  board  laid  down  type* 
the  eight  vessels  of  the  Archer  type.  To  the  Archer  class  should  be 
added  the  Alacrity  and  Surprise,  which,  though  employed  in  peace  as 
despatch  boats,  would  become  in  war  effective  torpedo  vessels.  It 
may  fairly  be  claimed  that  the  Archers  are  a  success.  The  Archer 
steamed  18*2  knots  by  log  with  a  heavy  sea  running,  her  performance 
as  a  sea  boat  being  proved  to  be  excellent.  The  coal  endurance 
of  the  Archers  is  7000  knots  at  10  *knots,  and  about  2500  knots 
at  full  speed.  The  Archers  have  an  effective  light  armament,  are  well 
armed  with  the  torpedo,  and  would  be  most  useful  to  the  fleet  as 
look-outs  and  despatch  vessels. 

The  Scout  type  was  anticipated  in  the  French  Navy  by  the  Condor  French 
and  three  sister  vessels.  The  torpedo  cruiser  Faucon,  one  of  the  four  type. 
Condors,  was  lately  launched  at  Toulon.  She  was  built  from  the 
designs  of  M.  de  Bussy.  She  is  of  steel  and  designed  to  act  both 
as  a  look-out  ship  and  torpedo  boat-catcher.  The  principal  dimensions 
are: — Length  216£  feet,  beam  29^  feet,  depth  12  feet  6  inches, 
draught  of  water  15  feet  5  inches,  displacement  1280  tons.  The 
hull  is  protected  with  a  steel  deck  extending  from  end  to  end  of 
the  ship.  This  deck  is  a  little  below  the  water-line,  and  gives  pro- 
tection  to  the  vitals,  engines,  boilers,  steering  apparatus,  &c.  The 
hull  is  divided  into  ten  water-tight  compartments  by  longitudinal  and 
transverse  bulkheads  carried  up  to  the  armoured  deck.  The  Faucon 
will  be  armed  with  five  4-inch  guns,  five  torpedo  launcliing  tubes, 
and  six  Hotchkiss  guns.  The  Faucon  will  not  be  dependent  on 
canvas,  but  will  have  three  signalling  masts  carrying  Hotchkiss 
guns,  and  fitted  with  steadying  sails.  The  machinery,  which  will 
lie  of  3200  indicated  horse-power,  will  consist  of  compound  engines 
with  twin  screws.  A  speed  of  17  knots  with  forced  draught  is 
anticipated. 

The  Rattlesnake  type,  laid  down  under  the  present  Admiralty,  is 
the  smallest  type  in  which  it  is  reasonable  to  look  for  reliable  sea-  type. ' 
keeping  qualities.    Trial  at  sea  will  show  whether  these  boats  are 
sufficiently  powerful  to  accompany  a  fleet  for  lengthened  periods  and 
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in  all  weathers.  If  the  necessity  is  established,  an  increase  of  size 
must  be  accepted.  Meanwhile  the  live  Rattlesnakes  are  certain 
t<»  be  valuable.  They  have  realised  the  exceptional  speed  of  18- 771) 
knots. 

The  torpedo  hunter  of  the  Rattlesnake  type  is  represented  in  the 
French  Navy  by  the  eight  vessels  of  the  Bombe  class : — 


DifpUcfment. 

Length. 

Beam. 

Fe*t. 

Feet. 

Rattlesnake  . 

4r-o 

200 

23 

Botnbo        .       .  , 

820 

197 

21*  | 

The  commencement  of  a  similar  type  has  been  made  in  Russia, 
where  the  torpedo  cruiser  Lieut.  Ilycn  was  recently  launched: — 
Length  230  feet,  breadth  24  feet,  speed  20  knots. 

The  Italians  have  adopted  a  type  intermediate  between  the  Archer 
and  the  Rattlesnake.  Two  of  these  vessels  are  completing,  two  are  in 
progress  but  not  yet  launched,  and  four  additional  vessels  are  pro- 
posed. Their  displacement  is  740  tons,  speed  18  knots,  and  their 
armament  11  machine  guns. 

It  is  certain  that  the  British  fleet  should  be  strengthened  in  the 
torpedo  arm,  and  that  harbour  defence  torpedo  boats  cannot  keep  the 
sea  with  a  squadron.  The  unsettled  question  of  the  lowest  limit  of 
dimensions  must  be  solved  by  thorough  comparative  trials  of  the 
Archer  and  Rattlesnake,  in  all  conditions  of  weather.  No  time 
should  be  lost  in  fitting  out  a  vessel  of  each  type  for  experimental 
cruises  in  the  chops  of  the  channel. 

The  construction  of  torpedo  boats  has  been  carried  forward  on  a 
great  scale  by  the  continental  powers  in  recent  years.  The  subject 
is  treated  at  length  in  a  special  chapter.  Having  recently  made 
a  large  addition  to  the  flotilla,  the  Admiralty  are  in  a  position  to- 
distribute  boats  more  liberally  for  defensive  purposes  to  the  coaling 
stations  abroad,  and  to  the  military  and  naval  ports  at  home.  If 
properly  manned  and  regularly  exercised,  they  may  prove  an  im- 
portant addition  to  the  defence.  More  boats  of  improved  types 
will  be  required  to  complete  the  defensive  preparation  of  our  vast 
empire.  It  will  be  sufficient  to  make  the  necessary  provision  by 
moderate  annual  instalments.  For  torpedo  boat-catchers  and  for 
auxiliaries  to  the  fleet,  a  far  more  powerful  type  is  required.  It  is  in 
this  class,  as  it  has  already  been  urged,  that  our  eiforts  should  be 
more  particularly  directed. 
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Having  dealt  with  the  several  classes  of  vessels  which  wouUl  Protection 
take  their  place  in  a  naval  bottle,  we  pass  to  the  fleet  which  is  ^f^" 
maintained  to  give  protection  to  commerce.  In  the  number  of 
the  Annual  for  1886  details  are  given  with  a  view  to  show  the 
comparative  strength  of  the  principal  maritime  nations  of  Europe 
in  ships  for  the  line  of  battle.  It  will  be  useful  here  to  compare 
the  means  at  the  disposal  of  these  nations  for  the  protection  of 
their  sea-l>orne  trade.  To  this  end  a  mere  enumeration  of  ships 
designed  for  the  purpose  will  not  suffice.  To  enable  us  to  form  a 
correct  estimate  of  the  forces  available,  it  Is  essential  that  we  should 
have  the  means  of  considering  also  the  extent  of  the  interests  to 
be  defended. 

In  any  comparison  of  our  forces  with  those  of  other  nations,  it  Value  of 
should  lie  borne  in  mind  that  the  whole  of  the  external  trade  of  ^  trade, 
the  United  Kingdom  is  earned  by  sea.    The  external  trade  of  other 
maritime  nations  is  to  a  large  extent  carried  overland.    In  the  year 
1883  the  percentage  of  imports  and  exports  by  land  and  by  sea  was 
as  follows : — 


IniporlH.  Exports. 


By  Land. 

By  Sea. 

« 

By  Land. 

By  Sea. 

France  .... 

in 

65 

31 

68 

63 

37 

Ittissia  (1881)  . 

47 

52 

30 

70 

57 

51 

48 

That  these  nations  have  means  of  obtaining  supplies  and  of 
carrying  on  their  external  trade  independently  of  that  which  in  time 
of  war  might  be  interrupted  or  wholly  destroyed  by  the  cruisers 
of  an  enemy,  is  apparent,  and  any  necessary  supplies  could  pro- 
bably be  obtained  in  quantities  sufficient  at  least  for  immediate 
requirements.  With  the  United  Kingdom,  the  case  is  otherwise. 
With  our  teeming  population  we  are  dependent  on  importation  for 
the  necessaries  of  life,  and  an  interruption  of  supplies  by  an  enemy 
even  temporarily  successful  by  sea  might  lead  to  irretrievable 
disaster.  In  the  circumstances  the  extent  of  our  preparations  for 
the  defence  of  our  trade  must  ever  be  to  us  a  matter  of  supreme 
interest  and  concern. 

The  following  Table  shows  the  extent  of  the  Mercantile  Marine  of 
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the  principal  European  nations  in  1883,  and  the  value  of  their  sea- 
borne trade : — 


Merchant  VcBMta. 

Sea-borne  Trade. 

Number. 

Tonnage. 

Imports. 

Export.--. 

France  .... 
Germany  .... 
Russia  (1881)       .        .  , 
Italy  ..... 

Total  . 

United  Kingdom  . 

15,222 
4,315 
4,790 
7,471 

1,003,679 
1,269,477 
500,554 
973* 383 

C 

153,054,200 
85,873,800 
42,624,920 
81,336,890 

124,078,240 
92,855,200 
55,428,800 
24,381,120 

31,798 

3,747,043 

312,889,810 

294,743,360 

24,675 

7,242,216 

426,892,000 

305,437.000 

It  will  be  seen  that  the  tonnage  of  the  British  shipping  was  nearly 
double,  and  that  the  imports  and  exports  of  this  country  were  largely 
in  excess  of  those  of  France,  Germany,  Eussia,  and  Italy  taken 
together.  The  corresponding  figures  for  the  present  time  would  show 
a  similar  result. 

Having  shown  the  relative  amount  of  the  tonnage  and  trade 
of  France  and  England,  we  may  proceed  to  compare  the  extent  and 
importance  of  the  colonial  possessions  of  the  two  countries,  posses- 
sions which,  together  with  their  commerce,  demand  protection  in  time 
of  war. 


Area. 

Population. 

Import*  and  Exports. 

8qoare  Mile*. 

£ 

French  Colonies 

931,000 

31,000,000 

30,180,000 

British  Colonies 

8,958,000 

283,676,000 

405,579,000 

From  this  statement  it  would  appear  that  in  extent  and  popu- 
lation our  colonial  possessions  are  more  than  nine  times  as  great  as 
those  of  France,  while  in  respect  of  commerce  our  Colonies  surpass 
those  of  France  more  than  twelve  times. 

The  mutual  trade  of  the  United  Kingdom  with  its  Colonies  is 
estimated  at  the  value  of  £250,000,000  to  £300,000,000  per  annum, 
and  the  total  trade  of  the  United  Kingdom  and  its  Colonies  at  not 
less  than  £1000,000,000  per  annum.  The  shipping  engaged  is 
\;alued  at  £200,000,000.  Further,  it  lias  been  computed  that  there 
are  constantly  at  sea,  the  property  of  the  United  Kingdom  and  its 
Colonies,  goods  to  the  value  of  £150,000,000,  together  with  shipping 
to  the  value  of  £130,000,000.  If  we  take  our  normal  expenditure  on  the 
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Navy  at  £12,000,000,  this  amount  represents  a  premium  of  but  1  per 
cent,  on  the  value  of  the  trade  whose  safety  it  is  intended  to  insure. 

In  view  of  these  statistics,  the  demand  of  Lord  Charles  Beresford 
for  further  additions  to  our  unarmoured  vessels  of  war  is  amply 
justified.  We  can  indeed  improvise  in  time  of  war  armed  cruisers 
from  among  the  faster  vessels  of  the  Mercantile  Marine,  and  we  can 
do  this  to  a  greater  extent  than  any  other  nation  ;  but  at  the  best, 
such  vessels  are  makeshifts,  and  not  equally  matched  with  the 
regularly  constructed  and  api>ointed  ships  of  the  enemy.  The 
protection  afforded  by  such  vessels  in  time  of  war  would  neverthe- 
less be  of  the  highest  value  to  our  scattered  merchantmen,  and  the 
measures  taken  by  the  Admiralty  in  the  course  of  the  present  year 
to  ensure  that  some  of  the  fastest  vessels  about  to  be  built  for  the 
American  mail  service  shall  be  adapted  for  conversion  into  armed 
cruisers,  and  be  available  for  that  purpose  should  they  be  required, 
merit  a  warm  tribute  of  praise. 

To  realise  the  havoc  that  cruisers  of  an  enemy  can  work  when 
ably  commanded,  we  have  but  to  recall  the  damage  inflicted  on  our 
commerce  by  the  French  in  the  last  century,  under  commanders  of 
energy  and  determination,  such  as  were  Surcouf  and  Lememe.  It  is 
stated  that  in  the  years  1793  and  1794,  no  less  than  788  British 
vessels  were  captured  by  the  French  cruisers. 

The  question  of  providing  adequate  protection  for  the  Mercantile 
Marine  cannot  be  too  earnestly  studied  by  those  who  are  responsible. 
No  question  more  urgently  demands  the  attention  of  the  Govern- 
ment and  of  the  people  of  this  country.  In  providing  this  protection 
the  Colonies  are  deeply  interested,  and  it  is  not  unreasonable  to 
expect  that,  the  facts  being  fairly  represented,  the  Colonies  would  be 
prepared  to  contribute  a  share  of  the  cost  proportionate  to  the 
interests  involved. 

The  exponents  of  the  public  opinion  of  our  maritime  rivals  are 
open  in  their  declaration  that  they  would  assail  us  on  the  side  where 
they  know  we  are  most  vulnerable.   Their  efforts  would  be  con- 
centrated on  the  cutting  up  of  our  seaborne  trade.    To  quote  from 
M.  Gabriel  Charmes: — "There  are  a  few  trade  routes,  along  which  M.Gabriel 
passes  the  wealth  of  the  world,  and  on  which  is  developed  the  very  ggJJJJJJJr 
life  of  that  immense  world-wide  British  Empire.    These  routes,  to  ing. 
some  extent,  correspond  to  the  arteries.    There  are  five  or  six,  at  the 
most  ten.    It  would  be  an  easy  matter  for  us  to  scour  them  con- 
tinually;  True  it  is  that  formidable  fortresses,  such  as  Aden,  Malta, 
and  Gibraltar,  afford  some  protection,  but  it  is  not  under  the  guns  of 
these  fortresses  that  our  cruisers  would  perform  their  exploits.  They 
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should  avoid  every  known  or  avoidable  risk.  A  warfare  directed 
against  the  commerce  of  an  enemy  has  its  rules,  and  one  must  have 
the  courage  to  formulate  them  exactly.  The  rule  we  would  lay 
down  should  be  this :  Mercilessly  attack  the  weak ;  without  shame 
fly  before  the  strong." 

This  language  may  be  contrasted  with  the  more  generous  and 
lion-hearted  counsels  of  Lord  Nelson,  as  given  in  the  fourth  volume 
of  his  collected  despatches : — "  Respecting  privateers,  I  own  I  am 
decidedly  of  opinion  that  with  very  few  exceptions  they  are  a  dis- 
grace to  our  country,  and  it  would  be  truly  honourable  never  to 
permit  one  after  this  war." 

The  line  of  policy  in  shipbuilding  indicated  in  the  writings  of 
M.  Gabriel  Charmes  was  practically  taken  under  the  administration 
of  Admiral  Aube.  The  expenditure  on  ironclads  was  reduced  to  a 
sum  of  £510,000,  distributed  on  the  building  and  completing,  neces- 
sarily at  a  leisurely  rate  of  progress,  the  ships  previously  laid  down. 
While  the  ironclads  were  comparatively  neglected,  the  French  have 
actually  under  construction  the  cruisers  shown  in  the  following  list : — 


20-knot  sbipa 


19-knot  ships 


I  Davoust 
I  Suchet 

Toro  . 

Cecille 

Isly  . 

Jean  Burl 

Alger 

Coetlogon 

Cosmao 

Surcouf 

Forbin 


,  Tronde 
Collective  Tonnago 


Toiw. 

3,027 

3,027 

7,045 

5,766 

4,160 

4,160 

4,160 

1,850 

1,850 

1,850 

1,850 

1,877 

1,877 

43,490* 


Davoust 
k  Suchet. 


We  have  here  a  total  of  fourteen  ships,  for  the  most  part  cruisers 
of  the  first  class,  and  all  are  19-knot  ships  at  least. 

Some  details  of  the  Davoust  and  Suchet,  about  to  be  laid  down  at 
Toulon,  were  recently  published.  Their  principal  dimensions  are  as 
follows  :— Length,  297£  feet ;  breadth,  40  feet ;  depth  of  hold,  25  feet 
3  inches  ;  draught  of  water,  17£  feet ;  displacement,  3027  tons  ;  arma- 
ment, four  6-inch  or  4-ton  guns,  four  quick-firing  guns,  six  Hotchkiss 
guns,  and  four  torpedo  launching-tubes.  These  cruisers  will  be  fitted 
with  four  masts,  and  fore  and  aft  sails.    The  machinery  will  consist 

*  Two  additional  ships  are  projected:  the  Chanzy,  of  20  knots  speed  and 
3027  tons,  and  the  Mogador,  of  19  knots  and  4325  tons. 
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of  two  independent  engines,  each  driving  a  single  screw,  and  develop- 
ing together  9000  horse-power,  with  forced  draught  The  speed  will 
be  20  knots.  The  supply  of  coal  will  be  480  tous,  or  sufficient  for 
4000  miles  at  a  speed  of  12 J  knots. 

In  none  of  the  French  cruisers  will  guns  be  carried  of  heavier  General 
calibre  than  our  6-inch  guns.    The  speeds  give  the  results  anticipated  jJlJJjJf 
with  forced  draught    The  extreme  coal  endurance  at  moderate  French 
speeds  may  be  taken  at  4000  knots.    The  French  journals  speak  cruwors- 
with  approval  of  the  new  unarmoured  vessels  now  building. 

The  cpnstruction  of  vessels  of  the  same  class  is  l>eing  commenced  Russia, 
in  Russia. 

The  Vitiaz,  just  completed,  and  the  sister  ship  ltynda,  completing, 
have  a  displacement  of  2950  tons,  3600  horse-power,  and  a  speed  of 
from  15  to  16  knots.  The  principal  dimensions  are: — Length, 
2Go£  feet;  beam,  46  feet;  draught  of  water,  16  feet.  The  hulls  are 
of  steel,  covered  with  a  wood  skin,  and  coppered,  l'rotcction  is 
secured  for  the  machinery  by  an  armoured  deck.  The  armament 
consists  of  ten  6-inch  guns,  six  macliine  guns,  and  two  torpedo 
launching-tubes.  It  has  been  reported  that  six  more  vessels  of  the 
Vitiaz  type  will  be  built. 

A  powerful  cruiser,  the  Admiral  Korniloll*  was  launched  on  lite 
Mi  April,  1887,  by  the  Societe  des  Ateliers  et  Chant iers  de  la  Loire, 
from  their  yard  at  Nazaire,  for  the  Kussian  Government 

The  principal  dimensions  of  this  vessel,  which  was  not  included  in 
the  Parliamentary  return  obtained  by  Lord  Charles  Bere9l'ord  in 
1886,  are  as  follows: — Length,  350  feet;  beam,  48£  feet;  I.H.T., 
8260.  The  speed  anticipated  is  19  knots.  The  armament  includes 
fourteen  6-inch  guns,  ten  Hotchkiss,  and  six  quick-firing  guns. 

In  Germany,  as  in  the  United  States,  armoured  construction  has,  Gertuau 
for  the  time  at  least,  been  abandoned,  and  the  only  ships  of  sbce  in  cruiiiCr*- 
progress  belong  to  the  class  of  cruisers.  The  speeds  show  a  general 
advance  on  the  comparatively  moderate  standard  with  which  the 
Oerman  Xaval  Administration  has  hitherto  been  content.  The 
following  is  a  list  of  the  ships  in  hand,  and  the  older  vessels  which 
they  will  replace  : — 


Displacement, 


Elizabeth  . 
Ariadne  . 


18 


Older  vessel  of  the  samo  name 
AlUatnws  .... 
Older  ship  of  samo  name  . 
Greif  type— two  ships 


2,508 
1,550 
710 
2,000 


12 
15 
10 

1!» 
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Italian         The  Italians  are  building  several  cruisers  of  remarkable  speed. 

cruisers.  rpjj6  Dog^  a  cruiser  launched  early  in  1887  by  the  Armstrong  Com- 
pany and  afterwards  purchased  by  the  Italian  Government,  has  a 
displacement  of  2200  tons.  The  speed  realised  was  19*66  knots. 
The  coal  supply  is  sufficient  for  1100  knots,  at  full  speed,  and  450O 
knots  at  most  economical  speed.  The  armament  consists  of  six  6-inch 
guns  mounted  on  Vavasour  carriages,  nine  light  B.L.  guns,  four 
machine  guns,  and  four  torpedo  discharge  tubes.  The  armoured  deck 
has  a  minimum  thickness  of  1  inch,  and  a  maximum  of  2  inches. 

Cioi»>n»        After  a  long  interval  of  inaction,  Congress  has  at  length  been 

States!'*011  moved  to  greater  liberality  in  its  appropriations  to  the  United  States 
Navy.  The  increased  expenditure  is  being  devoted  mainly  to 
cruisers.    The  following  ships  are  under  construction : — 


Name. 

Displacement. 

Speed. 
Kdo(s. 

Baltimore 

Charleston 
Newark  . 

• 

• 

4,400 

3,730 
4,033 

20 

19 

18 

(Four  8-in.  B.L.  gnni:  six  6-in.  B.L. 
j    guns ;  six  6-pdr.  Q.F. ;  ten  machine 
1  guns. 

(  Two   10-in.  gnus ;   six   6-in.  guns ; 
\    machine  guns  trader  consideration. 
(Twelve  6-in.  guns;  four  6-pir.  Q.F. ; 
\    eight  machine  guns. 

Tenders  have  been  invited  for  two  additional  cruisers  not  vet 
named,  designed  for  a  speed  of  19  knots.  Tenders  have  also  been 
called  for  two  powerful  gun- vessels  of  1700  tons. 

The  description  of  the  new  cruisers  proposed  for  the  United  States 
Navy  is  from  the  Xnv  York  Herald. 

They  will  be  built  of  steel.  Length,  288  feet;  beam,  45*7  feet ; 
draught  of  water,  17*4  feet;  displacement,  4083  tons;  twin  screws  ; 
I.H.P.,  forced  draught,  10,500;  rig,  three  masts;  fore  and  aft 
canvas. 

The  double  bottom  will  extend  over  a  length  of  119-8  feet.  The 
armoured  deck  amidships  will  be  19  inches  above  the  water-line. 
It  will  meet  the  sides  of  the  ship  at  a  depth  of  4  feet  3  inches  below 
the  water-line,  and  will  extend  from  end  to  end  of  the  ship.  The 
extreme  thickness  of  the  inclined  plating  adjacent  to  the  sides  of  the 
ship  will  be  4  inches. 

The  armament  will  consist  of  twelve  6-inch  guns,  carried  on 
sponsons.  The  minor  armament  will  include  six  machine  guns,  four 
quick-firing  guns,  and  one  Gatling. 

The  crew  will  number  300. 

The  coal  supply  will  be  850  tons. 
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Having  reviewed  the  shipbuilding  in  progress  for  the  leading  Generui 
maritime  powers,  the  policy  announced  by  the  British  Admiralty  of  JJjJ^f ^ 
directing  special  efforts  to  the  reinforcement  of  the  Navy  in  ships  for  cruisers, 
the  protection  of  commerce  will  command  universal  approval. 

The  present  Board  of  Admiralty  have  laid  down,  in  the  current 
financial  year,  five  fast  cruisers.  The  new  class  is  thus  described  by 
the  Portsmouth  correspondent  of  the  Times : — 

The  projected  fast  cruiser  will  be  named  the  Melpomene.  The 
Me  lpomene  will  be  265  feet  in  length  and  41  feet  in  breadth,  while 
her  displacement  will  probably  be  3000  tons.  The  measured  mile 
speed  with  400  tons  of  coal  on  board  will  be  19|  knots,  the  ocean 
speed  from  17  to  18  knots,  and  the  radius  of  action  at  10  knots' 
speed  8000  miles.  She  will  have  a  protective  deck  extending  from 
stem  to  stern,  and  sheltering  the  boilers,  magazines,  steering  gear,  &e. 
Above  the  protective  deck  the  space  is  to  bo  minutely  subdivided, 
coal  bunkers,  upper  dams,  &c,  being  fitted  as  is  usual  in  vessels  of 
the  class,  while  the  bow  will  be  strengthened  for  ramming.  In  all 
respects  the  ship  will  be  more  suitable  for  independent  sea  service, 
and  for  being  driven  at  high  speed  in  rough  water.  She  will  be 
entirely  dependent  upon  her  steam  power  and  twin  screws  for  pro- 
pulsion, but  will  be  provided  with  steadying  sails.  The  armament 
will  include  six  6-inch  breech-loading  guns,  nine  quick-firing  guns, 
and  six  torpedo  tubes,  all  under  cover.  The  Melpomene  is  to  l>e 
completed  in  1889. 

Cruisers  of  the  class  laid  down  by  the  Admiralty,  and  with 
a  high  speed  and  light  but  long-range  armament,  are  an  essential 
part  of  the  programme.  For  many  services  they  are  as  efficient  as 
large  ships.  It  is,  however,  necessary  to  create  a  force  under  the 
British  flag  which  will  be  as  reliable,  in  all  conditions  of  foreign 
cruising,  as  the  large  ships  Tage  and  Cecille,  now  building  in 
France. 

In  our  new  cruisers  we  can  scarcely  be  content  with  a  speed  of 
less  than  20  knots.  Good  seagoing  qualities  and  ample  accommoda- 
tion for  the  crew  are  indispensable  in  a  class  of  ships  which  may  be 
required  to  keep  the  seas  in  all  weathers  and  for  long  periods. 
The  armament  should  consist  of  numerous  guns  of  moderate 
calibre,  length  of  range  being  a  more  important  consideration  than 
I*>wer  of  piercing  those  armoured  vessels  which  should  never  be 
attacked  by  unarmoured  cruisers.  The  offensive  powers  should 
include  the  torpedo  and  the  rani. 

Sir  William  Armstrong  recommends  Esmeraldas,  while  Sir  Edward 
Beed  advocates  armour-plated  cruisers  of  the  Imperieuse  and  War- 
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spite  type,  but  with  extended  belts,  and  the  speeds  increased  from 
16  to  20  knots.  The  Esmeralda  has  not  been  sufficiently  tried  at 
sea  to  establish  the  suitability  of  the  type  for  a  sea-keeping  ship. 
Freeboard  is  an  element  of  seaworthiness,  and  the  Esmeralda  lies 
rather  low  in  the  water. 

It  should  be  a  main  object  in  the  design  of  our  cruisers,  and  it 
cannot  be  impracticable,  largely  to  increase  their  coal  supply.  Some 
sacrifice  of  armament,  or  even  an  addition  to  displacement,  would 
be  justified  in  order  to  secure  a  more  adequate  supply  of  coal. 
Masted  In  connection  with  sliipbuilding,  a  few  observations  may  appro- 
lew  SSji.  Priatelv  be  made  in  reference  to  the  diminished  use  of  canvas  in  the 
Navy. 

For  ironclads  propelled  with  twin  screws,  sails  have  been  wisely 
abandoned.  In  the  Iinperieus*  it  was  evident  that  the  heavy  rig  must 
be  more  a  liindrance  than  a  help.  On  similar  grounds  sail  power 
has  been  greatly  cut  down  in  the  cruisers  of  the  Leander  class,  and 
practically  abandoned  in  the  later  ships  of  the  Forth  type. 

The  rig  of  cruisers  will  probably  depend  on  the  displacement  and 
method  of  propulsion.  While  small  ships  will  feel  their  canvas  more 
than  heavy  ships,  in  the  case  of  larger  vessels  propelled  with  twin 
screws  the  chance  of  disablement  is  less  than  with  the  single  screw. 
For  all  vessels  other  than  ironclads  steadying  sails  must  be  useful, 
and  they  may  be  carried  without  encumbering  ships  with  heavy 
top-hamper.  The  masts,  which  are  indispensable  as  part  of  the 
fighting  equipment,  for  look-out  purposes,  for  signalling,  and  to 
carry  machine  guns,  may  be  utilized  for  carrying  fore  and  aft  sails. 
The  ample  spread  of  canvas,  which  is  required  for  cruising,  without 
the  aid  of  steam,  will  be  confined  to  the  small  cruisers  and  the  gun 
vessels.  Independence  of  coal  supply  is  essential  for  a  few  vessels 
in  the  Pacific,  and  must  always  be  valuable  in  economising  fuel 
on  a  long  cruise. 

Personal  An  old  yachtsman 's  admiration  for  the  noble  masted  ships  of  the 
prejudice    typg  represented  by  the  Alexandra,  Sultan,  and  Hercules,  is,  perhaps, 

ID  IftYOlir 

of  anils.  a  pardonable  weakness.  Their  lofty  spars  can  l)e  sent  down  for 
battle,  or  when  making  passages  against  head  winds,  and  they  furnish 
useful  materials  for  the  construction  of  booms,  a  new  requirement  of 
our  modern  fleets.  Sails  economise  the  consumption  of  coal — an 
important  consideration  when  ships  are  required  to  keep  the  seas. 
In  war  a  few  ironclads  would  be  required  as  ocean  cruisers,  and  to 
support  the  lighter  vessels.  In  peace  sails  give  interest  and  variety 
to  the  sailor's  life,  and  do  good  service  as  a  gymnasium. 

The  advocates  of  inastless  ships  have  been  confirmed  in  their  views 


Digitized  by  Google 


COMPARISON  OF  BRITISH  AND  FOREIGN  SHIPS. 


123 


by  the  apparent  impossibility  of  establishing  n  reasonable  compromise 
between  the  mastless  turret-ship  and  the  over-masted  Imperieuse. 
We  see  the  compromise  carried  out  with  judgment  ami  by  the  light 
of  long  experience  in  the  Etruria  and  t'mbria,  and  in  the  ships  of 
the  White  Star  line.  Their  spars  are  not  heavy  enough  to  be  a 
hindrance.  In  head  winds,  the  speed  is  reduced,  not  by  the  resistance 
of  the  spars,  but  by  the  racing  of  the  screw.  Their  canvas  will  some- 
times assist  a  passage  under  steam,  and  in  the  case  of  a  breakdown 
it  aflbrds  the  means  of  keeping  the  ship  under  command,  and  making 
progress  towards  the  nearest  port.  The  Germanic,  when  she  broke 
d«>wn  in  mid-Atlantic,  made  170  miles  a  day  under  sail  on  tho 
passage  to  Liveqiool. 

Turning  from  propulsion  by  means  of  canvas  to  propulsion  by 
steam,  criticism  has  been  provoked  by  the  inferiority  of  many  types 
in  the  British  Navy.  The  want  of  speed  is  due  in  these  cases  to  the 
limitations  as  to  length  imposed  on  our  constructors.  It  has  been 
insisted  that  no  ship  should  be  built  for  the  purposes  of  war  which  is 
not  capable,  to  use  the  words  of  Mr.  White,  "  of  turning  rapidly  and 
charging  down  upon  her  enemy  to  ram  her." 

If  we  compare  vessels  such  as  H.M.S.  Archer  and  the  French 
Milan,  it  is  evident  that  the  naval  constructors  of  the  French  Navy 
have  not  been  fettered  by  similar  restrictions 


Failure  of 
British 
cruisers  of 
"  C  "  and 
Gem  class 
in  point  o!" 
speed. 


Compel  i- 
fuma — 
French 
ships. 


Displacement  in  tons 

Length  . 

Beam 

Speed 


Archer. 


1C30 
225  feet 
36  „ 
Hi 


MlUr, 


1540 
feet 
32  - 10  „: 
18 


Wc  find  the  same  difference  in  the  relative  proportions  of  breadth 
to  length  in  vessels  of  a  larger  class.  The  French  have  now  under 
construction  tliree  vessels,  the  Forbin,  Tronde,  and  Stircouf  of  1850 
tons.  Their  length  is  312  feet,  beam  30  feet  5  inches,  estimated 
speed  19*5  knots.  Long,  lean  vessels  have  an  unquestionable 
advantage  in  speed,  and  for  certain  services  speed  is  a  quality  for 
which  much  may  be  sacrificed ;  but  our  constructors  must  not  be 
betrayed  by  competition  on  the  measured  mile  into  the  fatal  error  of 
adopting  forms  which  are  unseaworthy. 

While  there  is  some  risk  that  the  quality  of  seaworthiness  may  be 
neglected  in  the  desire  to  gain  additional  speed,  the  ability  to  carry 
armament  should  not  be  put  out  of  view.    The  following  table, 
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prepared  by  the  United  States  Naval  Department,  gives  a  comparison 
of  some  recent  ships  of  the  British  and  French  navies  in  relation  to 
speed  and  weight  of  fire. 


Weight  of  Fire, 


Compari- 
sons— 
Oerman 
training 
*quadrou. 


British  Comus  Class 


French  Cortttte*— 


D'Estaing;  . 
La  PerouBO 

Forfait  and  three  others 

Torpedo  Cruitert— 
French — Milan 

British  {  Archcr  • 
'  Surprise 


As  we  have  referred  to  the  deficiency  in  speed  of  the  Comus  class, 
in  justice  to  our  constructors  and  to  the  naval  officers,  under  whose 
directions  our  ships  have  been  designed,  it  is  but  fair  to  call  attention 
to  the  superiority  of  our  ships  in  armament.  We  may  assume  a 
further  advantage  in  solid  strength  and  seaworthiness,  which  the 
seaman  would  not  lightly  value  in  storm  and  tempest 

Examining  our  shipbuilding  in  former  years  in  relation  to  the 
decision  now  finally  taken  to  subordinate  the  use  of  sails  in  war 
to  efficiency  under  steam,  it  is  regrettable  that  forms  more  favourable 
for  sailing  than  steaming  were  so  long  retained  in  the  designs  of  our 
cruisers.  But  we  may  fairly  claim  for  our  shipbuilding  in  the  past 
that  it  was  on  a  level  with  the  ideas  of  the  day  as  generally  accepted 
by  naval  officers  and  constructors  in  all  countries. 

An  illustration  was  afforded  on  the  occasion  of  the  recent  -visit  of 
the  German  squadron  to  the  noble  harbour  of  Sydney.  The  German 
ships  are  well  adapted  to  the  work  on  which  they  were  eniyloyed. 
They  have  the  same  good  qualities  and  the  same  deficiencies  as  are 
found  in  our  ships.  They  are  thoroughly  seaworthy  and  sail  fairly. 
Their  speed  is  not  sufficient  to  give  protection  to  commerce  from 
the  higldy  subsidised  ocean  mail  steamers  both  of  France  and 
Germany. 

The  following  table  gives  a  comparison  of  the  Russian  sliips  in  the 
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China  Sea,  and  German  and  English  unarmoured  ships  recently  Compari- 
lying  side  by  side  at  Sydney :—  Button 


Date  of 
Launch. 

Di«  place- 
ment 

Indicated 
Bone-power. 

Speed. 

Armament. 

Opridchnik  .  . 
Najezdnik  . 
Ruzbodnyik  . 
Djigitd 

1880 
1878 
1878 
1876 

1,426 
1,834 
1,329 
1,456 

1,685 
1,719 
1.786 
1,383 

13 
13 
12 
12 

Knur  6-in  or  4-ton  tniim 

Three  6-in.  or  4-ton  guns. 

German — 
Bumarck 
Carola 
Olgu  , 
Sophie 

1877 
1880  ) 

1880  J 

1881  ) 

2,856 
2,169 

2,529 
2,840 
2,397 
2,100 

13 
14 

|  Sixteen  15-centimetre 
\    ur  3 J -ton  guns. 
)  Eight  15-centimetre 
(   or  3J-ton  guns. 

Brititk— 

Diamond     .  • 

1875 
1874 

2,120 
1,970 

2,190 
2,140 

13  \ 
13  J 

'Twelve  64-poundera ; 
\   six  machine  guns. 

emitters  in 
Pacific. 


If  we  have  until  recently  been  behind  the  French  in  speed  in  the 
unarmoured  class,  we  were  certainly  ahead  of  them  in  our  ironclads. 
The  following  table  of  recent  trials,  taken  from  the  Times,  shows 
results  of  which  our  engineer  contractors  have  no  reason  to  be 
ashamed. 


Natural  Draught. 


COLLINGWOOD  :— 

Indicated 
Speed  , 

How* :— 


Rodney  :- — 

Indicated  horse-power 
Speed  . 


Indicated 
Speed  . 


Campekdowh  : — 

Indicated  borae-power 
Speed     .  . 


Indicated 

Speed  . 


8,099-84 
16003 


7,73342 
15872 


8,259 


8,058 
165 


8,605-90 
1G-305 


8,81912 
16-523 


Belied  fruiter. 


OU-iSTJO 


15| 
17-28  „ 


Forced  Draught. 


9,573  0 
16-844 


11,728-8 
16-936 


11,156 
16-9 


10,860 
17-5 


11,740-88 
17- 144 


12,567-78 
17-435 

17}  knots. 
18-75  „ 
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The  advance  in  speed  in  the  unarmoured  and  protected  vessels  is 
not  less  remarkable, 
ship.  Thus  far  we  have  been  treading  on  comparatively  sure  ground, 

iraproJ£    following  the  opinion  of  the  great  majority  of  officers  of  the  Navy, 
montu  and  In  the  suggestions  now  to  be  submitted,  the  present  writer  must  lean 
Xm.6'      *>u  the  comparatively  slender  support  of  a  civilian's  ]»ersoual  convic- 
tions.   It  seems,  however,  a  duty  to  make  use  of  the  present  oppor- 
tunity to  put  forward  suggestions  for  consideration. 
Super-         No  difficulty  is  anticipated  in  securing  the  concurrence  of  the 
S^iT""  Admiralty  to  a  proposal,  not  now  for  the  first  time  put  forward,  that 
rlaai.        tjie  remaining  ships  of  the  Gorgou  class  should  be  taken  in  hand, 
for  the  purpose  of  adding  the  superstructure  which  is  wanted  to 
make  them  thoroughly  seaworthy.    We  are  decidedly  deficient,  as 
compared  with  the  French,  in  armoured  vessels  of  mmlcrate  draught. 
Our  list  of  light  draught  vessels  includes  : — 

Drang  tit. 
Kt.  In*. 

BellciBle  and  Orion  21  0 

Glatton  (requires  a  superstructure  for  eeaworthinew)      .  19  0 

Penelope     .  17  C 

Four  Gorgou  clow  1C  4 

The  first  three  vessels  on  the  list  are  not  sea-keeping  vessels.  The 
Penelope,  our  only  light  draught  sea-going  vessel,  is  one  of  our  early 
ironclads.  The  superstructure  already  added  to  one  vessel  of  the 
Gorgon  class  has  been  found  quite  satisfactory.  All  the  other  vessels 
of  the  same  class  should  be  similarly  treated. 
Second-  now  come  to  a  larger  and  more  debateable  proposal.    It  is, 

however,  urged  with  confidence  on  the  consideration  of  the  Admiralty. 


The  proposal  is  that  our  second-class  ironclads  should  be  fitted  with 
triple-expansion  engines  of  sufficient  power  to  give  them  a  speed  of 
at  least  15  knots  at  sea  With  this  improved  type  of  engine  the  coal 
endurance  would  be  largelv  increased. 

The  recent  changes  in  guns  and  armament,  the  great  increase  in 
numl.ier  and  efficiency  of  the  light  guns,  have  tended  to  improve 
relatively  the  fighting  efficiency  of  the  earlier  ironclads.  It  has 
become  a  question  whether  it  is  not  preferable  to  have  an  extended 
area  of  side  protected  by  armour,  though  of  less  thickness,  rather  than 
to  concentrate  armour  of  greater  thickness  upon  a  much  more  limited 
area  of  side. 

Md^r*  In  his  recent  ^rocfmrc>  M.  Weyl  has  some  observations  on  this 
perinit-nta  subject,  which  should  arrest  the  attention  of  naval  administrators  and 
,nf:r!nch  constructors:— 

What  will  become  of  these  fleets  of  to-day  of  which  we  are  so 
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proud  ?  Shells  bursting  in  the  interior  of  a  ship  will  cause  enormous 
losa.  In  looking  to  the  future,  we  seem  to  ask  ourselves  whether  we 
shall  not  be  compelled  to  return  to  the  system  of  a  complete  armour 
for  ships,  and  if  it  is  judicious  to  lay  down  even  cruisers  of  liigh  speed 
without  any  vertical  armour.  It  is  of  the  last  consequence  to  make 
shells  burst  outside  the  ships,  and  the  only  position  of  safety  will  be 
behind  armour.  To  cover  with  armour  the  whole  of  the  upper  works 
of  large  ships  may  become  an  absolute  necessity.  We  cannot  )ye 
blind  to  the  gravity  of  the  situation.  Our  large  ships  have  been 
partially  deprived  of  their  armour  to  economise  weight,  tonnage,  and 
money.  They  must  again  be  enveloped  in  a  complete  suit  of  armour 
in  order  to  be  able  to  fight  with  chance  of  success.  The  era  of  ships 
of  small  tonnage  seems  by  no  means  near  at  hand." 

It  is  understood  that  experiments  have  been  carried  out  at  Bourges 
and  Gavres  with  shells  loaded  with  melanite,  roburite  and  dynamite. 
The  results  have  provoked  a  general  demand  from  the  French  Navy 
for  complete  protection  by  armour  from  such  overwhelming  destruc- 
tion as  would  be  caused  by  the  bursting  of  these  missiles  inside  a  ship. 

It  is  stated  that  the  Italian  Government  has  contracted  for  the 
construction  in  Philadelphia  of  a  pneumatic  dynamite  gun,  for 
•delivery  at  the  Spezzia  naval  station.  This  gun,  the  construction  of 
which  has  been  commenced,  is  to  throw  a  shell  containing  GOO  lbs. 
of  dynamite  four  miles. 

The  accession  of  M.  Barbey  to  the  ministry  of  marine  is  under- 
stood to  imply  a  general  reversal  of  the  policy  of  Admiral  Aube  in 
relation  to  shipbuilding. 

In  Spain  a  similar  reversal  of  policy  has  taken  place.    A  year  ago  spnnish 
Vice- Admiral  de  Beranger  asked  for  a  credit  of  189  millions  of  francs  ^wing 
for  the  execution  of  an  extensive  programme  of  construction.    Only  policy, 
light  ships  were  to  be  built.    No  vessel  protected  with  an  armour 
belt  was  contemplated. 

The  question  of  the  constitution  of  the  fleet  has  been  the  subject  of 
recent  discussions  in  the  Spanish  Cortes.  M.  Canovas  del  Castillo, 
•the  leader  of  the  Conservative  party,  delivered  a  speech  which  made 
a,  great  impression,  the  Liberal  Cabinet  of  M.  Sagasta  having  invited 
.him  to  preside  over  the  special  commission  on  the  reconstitution  of 
the  Spanish  Navy.  "  When,"  he  said,  "  the  scheme  for  the  reconsti- 
tution of  the  fleet  was  laid  before  the  Cortes,  there  was  a  general 
impression  that  torpedo  boats  would  make  it  absolutely  unsafe  for 
ironclads  to  keep  the  seas,  and  would  prevent  them  from  making  use 
of  the  immense  powers  of  destruction  which  they  possess.  The 
^current  of  opinion  among  officers  was  now  setting  decidedly  in 
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favour  of  armoured  ships  for  the  line  of  battle."  The  orator  pro- 
ceeded to  put  questions  to  the  new  Minister  of  Marine,  Admiral 
Rodriguez  do  Arias,  who  in  reply  declared  himself  in  favour  of 
ironclads  as  against  torpedo  cruisers. 

The  series  of  experimental  attacks  with  the  torpedo  against  the 
Resistance  may  almost  be  considered  a  victory  for  the  ironclads  of 
the  old  type.  With  every  condition  in  favour  of  the  attack,  the 
torpedo  did  not  accomplish  its  work  of  destruction  until  it  had 
been  placed  in  contact  with  the  ship  with  a  deliberation  which  would 
not  have  been  permitted  to  the  assailant  in  actual  warfare.  A 
similar  experimental  attack  was  made  by  the  entire  French  fleet  on 
the  wood-built  ironclad  Provence.  The  object  was  to  test  the  power 
of  the  old  armour  to  resist  the  latest  guns.  The  fire  did  great 
destruction  in  the  upper  works,  but  the  ship  was  not  sunk.  It  would 
have  been  interesting  to  test  the  effect  of  an  equally  heavy  fire  on  a 
ship  plated  in  the  modern  fashion  with  tlrick  armour  concentrated  on 
a  small  area,  and  a  large  surface  of  the  upper  works  completely 
unprotected  If  the  crews  stationed  at  their  light  guns  had  remained 
at  quarters  the  carnage  would  have  been  fearful  It  must  be 
acknowledged  that  no  system  of  armour  can  give  complete  protection 
iigainst  the  light  guns  which  now  form  so  important  a  feature  in  the 
armaments  of  ships.  The  method  of  protection  adopted  in  the  earlier 
days  of  ironclads  offers  considerable  advantages  in  this  respect  over 
the  later  system  of  thick  but  concentrated  armour,  leaving  large  areas 
without  protection  against  light  projectiles. 

The  chief  defect  of  the  Audacious  class  lies  in  their  want  of  speed 
and  limited  coal  endurance.  In  the  presence  of  an  enemy,  two 
or  three  slow  ships  may  impede  in  a  fatal  manner  the  movements  of 
an  Admiral.  An  illustration  has  been  recently  afforded  in  the 
manoeuvres  in  the  Irish  Channel.  Looking  to  the  solid  construction 
of  the  hulls,  and  the  effective  distribution  of  armour,  the  ships  of  the 
Audacious  class  must  be  admitted  to  be  worth  a  breech -loading 
armament  and  improved  machinery.  In  comparison  with  the  same 
expenditure  in  building  new  ships  the  results  would  be  immediate 
and  obtained  at  moderate  cost.  It  is  a  consideration  of  weight  in 
favour  of  adapting  our  old  ironclads  to  modern  requirements,  that 
we  shall  thereby  secure  for  ourselves  a  great  advantage  from  our  early 
adoption  of  the  system  of  building  the  hulls  of  armoured  ships  in 
iron,  as  against  the  construction  in  wood,  to  which  the  French  too 
long  adhered. 

From  the  ironclads  of  the  Audacious  class  we  turn  to  the  pro- 
tected corvettes  of  the  "  C  "  type.    We  have  nine  vessels  of  this 
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class,  well  armed,  strongly  built,  protected  by  the  most  approved 
method  of  armoured  decks,  coffer  dams,  and  internal  bulkheads. 
Owing  to  the  complicated  system  of  construction,  the  cost  of  our  later 
corvettes,  when  measured  per  ton,  comes  near  to  the  cost  of  ironclads. 
It  is  much  to  be  regretted  that,  through  deficiency  of  speed,  they 
are  practically  unavailable  for  the  protection  of  commerce.  Want 
of  length  is  the  cause  of  the  failure  in  this  respect. 

The  Admiralty  should  order  a  most  careful  examination  of  the  '*  C  " 
class.  It  should  be  ascertained  by  experiment  what  additions  to 
length  and  steam  power  are  necessary  to  raise  the  speed  to  fifteen 
knots.  The  cost  of  conversion  should  be  estimated.  We  will  not 
anticipate  the  result,  but  if  found  practicable  and  not  unduly  costly, 
it  would  be  a  great  gain  to  the  Navy  to  raise  these  nine  strongly- 
built,  well-armed,  and  elaborately  subdivided  corvettes,  from  thirteen- 
to  fifteen-knot  ships. 

Naval  readers  must  have  a  vivid  recollection  of  the  position  in 
which  the  Admiralty  found  itself  in  contemplation  of  a  probable  war 
with  Russia.  It  was  painful  to  realise  how  slender  was  the  service 
wliich  our  corvettes  of  a  receut  and  very  costly  type,  and  the  un- 
armoured  ships  of  the  Navy  generally,  were  capable  of  rendering. 
Large  sums  of  money  had  been  lavished  on  devices  for  protection 
and  in  modern  armaments ;  but  the  ships  were  too  slow  to  overtake 
a  modern  Alabama.  The  great  success  achieved  with  triple-expan- 
sion engines  in  raising  the  speed  of  the  Malabar  to  15£  knots  should 
encourage  the  Admiralty  to  take  in  hand  a  class  of  vessels  of  which 
we  should  stand  in  urgent  need  in  time  of  war. 

The  conversion  of  our  old-fashioned  ironclads  of  the  Northum-  Northum- 
berland type  seems  worthy  of  consideration.  With  double-  or  triple-  c\m8  a8 
expansion  engines  their  speed  might  be  raised  to  sixteen  knots.  Heclw. 
With  this  increased  speed  and  a  suitable  light  armament  and  rig, 
they  might  accompany  a  fleet  as  armed  Heclas.    The  hulls  are  in 
good  condition,  and  it  may  be  possible  to  make  the  conversion  for 
something  like  half  the  cost  of  a  new  ship,  having  equal  accommoda- 
tion.   The  subject,  which  has  already  engaged  the  attention  of  the 
Admiralty,  seemB  worthy  of  careful  re-examination. 

M.  Leroy  Beaulieu,  in  an  article  in  the  French  Economist  of  the  Th« 
16th  April,  has  some  remarks  bearing  on  the  policy  of  adapting  the  f^jj^lt. 
materiel  of  the  Navy  to  the  changes  in  the  methods  of  maritime 
warfare.  "  Nowhere,"  he  says,  *  more  than  in  the  forces  of  the  Navy 
and  the  Army  do  we  see  indications  of  that  sort  of  vogue  irreflechie 
(which  may  perhaps  be  translated  thoughtless  impatience  to  be  in 
the  now  fashion  of  the  day),  which  bleeds  to  death  the  financial 
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resources  of  the  European  powers.  Five,  six,  eight,  ten  years  ago 
everybody  thought  of  nothing  but  ironclads.  The  most  gigantic 
dimensions  were  demanded,  and  in  truth  the  whale  presented  the 
type  which  all  the  constructors  sought  to  imitate.  Many  govern- 
ments, that  of  Italy  among  others,  incurred  great  expense  in  order  to 
procure  the  largest  ironclads  which  could  be  built.  Later,  it  was  the 
fashion  to  condemn  the  ironclad  as  a  superannuated  instrument  ol* 
war,  something  analogous  with  the  coat  of  mail  of  the  knights  of  the 
Middle  Ages.  The  torpedo  boat,  it  was  said,  was  an  instrument  of 
war  more  swift  in  action,  always  under  control,  which  would  com- 
mand the  sea.  Men  thought  of  nothing  but  the  construction  of 
torpedo  boats,  and  to  cover  the  sea  with  flying  squadrons  of  such 
vessels  was  to  secure  the  naval  supremacy.  But  to-day,  after  trials 
have  been  made,  it  seems  that  the  enthusiasm  for  the  torpedo  boat 
has  abated.  The  torpedo  is  no  longer  to  be  classed  so  high  in  the  naval 
armoury.  It  is  to  be  nothing  more  than  an  auxiliary,  and  to  take  a  sub- 
ordinate place.  The  chief  part  will  no  longer  be  tilled  by  the  torpedo 
boat,  nor  yet  by  the  ironclad.  A  new  type,  the  swift  cruiser,  will 
become  the  favourite  of  the  day ;  we  say  of  the  day,  or,  if  you  like,  of 
the  year,  for  these  favourites  are  ephemeral.  Ought  we  not  (lie  asks)  to 
make  some  effort  to  withdraw  ourselves  from  the  yoke  laid  upon  us  by 
all  these  precarious  and  somewhat  fleeting  fancies  ?  Should  not  some 
check  be  placed  upon  these  demands  for  perpetual  change  ?  Should 
it  not  be  remembered  that  an  instrument  of  war  depends  for  its  value 
not  only  upon  the  weapon  itself,  but  on  the  training  and  knowledge 
of  those  in  whose  hands  it  is  placed?  Ought  we  not  to  remember 
that  in  the  naval  battle  of  Lissa  a  mere  wood-built  ship,  commanded 
by  Admiral  Tegethoff,  sunk  a  magnificent  ironclad,  and  that  in  the 
war  of  1870  our  famous  machine  guns,  about  which  there  had  been  so 
much  stir  and  so  much  mystery,  rendered  no  appreciable  service  ? " 
The  financial  argument  may  be  urged  in  support  of  the  policy  of 
adapting  the  Audacious  class  to  modern  requirements.  The  Austrian 
naval  administration  have  completely  reconstructed  some  of  their 
earlier  ironclads  with  great  success. 

A  general  review  of  contemporary  shipbuilding  at  home  and  abroad 
has  brought  clearly  into  view  the  most  immediate  and  urgent  require- 
ments of  the  British  Navy.  On  the  value  of  rams  and  torpedo 
catchers  no  difference  of  opinion  exists.  On  the  armoured  gunboats 
suggested  by  Sir  George  Elliot  opinion  is  more  divided.  The  type 
should  be  carefully  considered,  and  an  experimental  vessel  should  be 
put  in  hand.  We  too  frequently  build  a  whole  class  before  we  have 
fully  tested  the  type  at  sea. 


Digitized  by  Google 


SHIPBUILDING  POLICY. 


13a 


For  the  defence  of  commerce  it  is  difficult  to  put  a  limit  on  our 
requirements.  The  amount  of  construction  in  this  line  can  only  be 
measured  by  the  liberality  of  Parliament.  Our  tonnage  of  fast  ocean 
cruisers  in  construction  should  double  the  amount  in  progress  in 
France. 

For  the  defence  of  harbours  the  construction  of  torpedo  boats 
should  go  steadily  forward.  In  the  small  class  to  be  carried  on 
lward  ship  our  requirements  will  be  considerable  in  point  of  num- 
bers ;  but  boats  of  this  description  will  not  be  costly,  and  they  can  be 
rapidly  constructed. 

The  proposals  submitted  in  the  present  chapter  may  be  summarised 
as  follows : — 

A.  Shipbuilding  programme. 

Armoured  rams. 

Armoured  gun  vessels. 

Torpedo  boat-catchers  and  look-out  vessels. 

■p  .      .  _  f  First  class  20  knots,  over  3000  tons, 
r  ast  cruisers.  J 

(Second  class  20  knots,  under  3000  tons. 

B.  Alterations  and  conversions,  with  re-armament, 

1.  Gorgon  class.    Superstructures  to  be  added. 

2.  Audacious  class.    Triple-expansion  engines. 

3.  Comus  class.    Lengthening  and  triple-expansion  engines. 

4.  Northumberland  type.    Triple-expansion  engines,  and  to- 

be  fitted  as  a  floating  factory  and  torpedo  boat-carrier. 

In  the  discussion  of  the  shipbuilding  policy  it  has  been  the  aim  to 
throw  light  on  a  subject  of  perplexing  intricacy,  and  in  which  the 
judgment  is  baffled  by  the  close  balance  of  advantages  and  dis- 
advantages. It  has  not  been  attempted  to  fix  numbers.  Having 
determined  the  types  which  give  the  highest  promise  of  efficiency, 
the  amount  of  construction  will  depend  on  the  activity  displayed 
elsewhere,  and  on  the  judgment  of  the  Admiralty  as  to  our  relative 
position. 
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CHAPTER  XI. 
Naval  Strength  and  Resources  of  England. 


tive 
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In  the  first  issue  of  The  Naval  Annual,  tables  were  given  showing 
our  relative  position  in  ships  built  and  building  with  reference  to 
the  French  Navy.  In  the  present  number  a  similar  statement  is 
given  for  the  year  ending  the  31st  March,  1891,  the  ships  of  the 
Russian  Navy  having  been  added  to  the  former  list.  Such  a  statement 
is  not  put  forward  as  a  full  measure  of  the  comparative  resources  of 
the  maritime  powers.  Naval  strength  cannot  be  measured  in  ships 
alone ;  and  in  comparing  lists  of  ships  there  are  always  those  qualifying 
circumstances  to  be  taken  into  account,  which  were  referred  to  by 
the  Earl  of  Beaconsfield  when  speaking  in  the  House  of  Commons  in 
1862 : — "  I  think  the  time  has  not  yet  come  when  the  rival  power  of 
England  and  France  can  be  counted  in  iron  ships.  ...  I  believe  the 
statement  by  the  noble  lord  a  monstrous  mystification.  The  noble 
lord  always  seems  to  count  an  order  to  construct  an  iron  ship  as  an 
actual  ship,  forgetting  altogether  that  in  France,  when  an  order  is 
given  in  the  bureau  of  the  Minister  of  Marine,  sometimes  it  takes 
ten  years  to  execute,  and  occasionally  three  or  four  years  elapse 
before  the  construction  of  the  vessel  is  commenced." 

Imperfect  as  it  is,  the  tables  offer  a  certain  gauge  of  the  relative 
position  of  navies.  It  will  be  seen  that  the  British  Navy  is  especially 
deficient  in  coast-service  vessels.  This  deficiency  has  been  pointed 
out  in  some  former  observations. 
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Unarmoured  and  Protected  Cruisers  built  and  building. 


Speed  not  less  than  13  knots. 

ExniaxD. 

Faasra. 

Nine. 

DfapUc*- 
nwai. 

20  or 
over 

Medea  . 
Medusa      .  . 

Tons. 

2,800 

2,800 

Chanzy  •  . 
Davoust 
Suchet  . 

Tom. 
3,0*7 
3,027 
3,027 

Ilyen  .  . 
Captain  i 
Sacken  ./ 

Tow. 

eon 
600 

19-20 

MflpoDM-no 
Magicienne 
Mnratbon  .  . 

2,950 
2,950 
2,950 

Tagc     .    .  . 
Cecille  .    .  . 
Lily  ... 
Lahindc 
Jean  Bart  .  . 
Alger  .  . 
Mogador  •  . 
(Vwtlogon  .  . 
Coatnao . 
Surcouf.    .  . 
Forbin  . 
Troudt  .    .  . 

|  7,015 
5,766 
|  4,160 
i  1.877 
4,160 
4,123 
4,325 
1,850 
1,850 
1,850 
1,850 
1.877 

Admiral  \ 
Korniloffl 

18-19 

Iris  .... 
Mercury 
Mowe)  , 
Severn  .    .  . 
Thames  . 

O.JL 

Grasshopper 
KattlcsbaJco  . 
Spider  .  . 
Sun.lflv      .  . 
Sharpshooter  . 

3,730 
3,?3<l 
3,550 
3,550 
3,550 
3,550 
450 
450 
450 
45" 
450 

Milan   .    .  . 
Bombc  . 
Couleuvrine  . 
Dugue  . 
Dragonnc  . 
Fleclie  .    .  . 
Lance  . 
Sainte  Barl>c  . 
Salve    .    .  . 

1.540 
320 
.'{•20 
320 
320 

:<20 
320 
320 
320 

17-18 

i 

. 

1 

Polyphemus 
Alacrity 
Surprise 
Amphiou 
Aruthuea    .  . 
Leandcr     .  . 
Phaeton     .  . 
Archer  .    .  . 
CoMiock . 
Tartar  .     .  . 
Feark*s     .  . 

2,640 
1,400 
1,400 
8,750 
3,750 
8,750 
3.750 
1,630 
1 ,630 
1,630 
1,430 

Condor  .    .  . 
Epcrvier 
Faucon      .    .  i 
Vautour     .  . 

1,280 
1.280 
1,280 
1,280 

i 

10  17  i  Shah     .    .  . 
Inconstant  .  . 
Briak    .    .    .  ! 
Mohawk    .    .  | 
Porpoise 
Serpent      .  . 
Ilacoou  . 

Scoot    .     .     .  1 

6,250 
5,780 
1.630 
1,».30 
1,630 
1,630 

i.kjo 
i,4:k) 

l>uquc*oc  .    .  : 
Tourville        .  ; 
Sfax     .    .  . 

5.800 
5,600 
4,488 

15-16     Raleigh      .     .  | 
Bacchante  .    .  1 
Volage  .    .  . 

Active                  .  1 

5.200 

4,i:<o 

3.0*0 
3.080 

Duguay  Trouin  1 
D'Eataing  .    .  j 
Nielly  . 
lMipelit  Thouan 

! 

2,300 
2,400 
2,300 
2.000 

Vitiaa      .  ,  S%a&r> 
Rynda     .  *t9&> 

•  Date  of  oommeuct  nunt  uncertain. 
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Unarmoured  and  Protected  Cruisers — continued. 


ESQLASD. 

Fkjucck. 

Rl'.-sia 

Name. 

replace- 
ment. 

Name. 

Displace- 

Natnc 

I Hs  place- 

Ton*. 

Ton*, 

Ton-. 

lS 

Curlew  .    .  . 

785 

Seignelay  . 

1.900 

Landrail    .  . 

785 

Sane     .  . 
K^lairpur 
H  i  rondfil  la 

1,900 
1,830 
1  040 

a  |  v  av 

14-15 

4,140 

3,400 

Zalnyaka  . 

,   no  j 

1,2.)  1 

Eurvalus 

4,140 

1  Hibourdieu 

3,400 

Bobr  . 

9.H) 

3,4(30 

InhitTtMiip 

8,200 

T  >                          A  > 

Pamyat    .  i 

3,050 

Buzzard     .  • 

1  HO 

A  %  Amv 

T  Arw'TVlllKi* 

x.*uj  t*-i  wubc   •  • 

2,400 

Merkunya  / 

TV  i  iilinp 

1.135 

2  300 

A*  f  UUU 

Sivuz  . 

U.HJ 

Vpw  Buzzard 

1  140 

Ttolnnd 

f  1UIU9     •          •  • 

(  iinmnln in 

\.  1  Illicit  U 

Priinn  liquet 
Ricrault  da  Oe-1 
tintiilv  I 

2  300 
2  400 
2,000 
1,850 
1  700 

2,400 
1,710 

« 

1Q  14 

Calliope     »  * 

2,770 

TrifiTiii't 

AUiLi  tllil               •  ft 

1,936 

Kreyzer 

1    fc4  *  J 

1 ,  b  1 

f  ^nl  vnso 

2,770 

T,o  (  1 1 1  •/»  n  pt  i '1*1 »» 

2  000 

A*  |  V  W 

OpnchniK . 

1 ,426 

(^leoi-atm 

2,380 

Vn  Hon 

825 

Nayonlnirk 

1 ,  S.vl 

Curo^oa     •  • 

2,880 

InronstaTit 

825 

Htrjelok  • 

1  ,»Ho 

Willi  vft.^^0  \t          ft  ft 

2,380 

a*  niciviv  •      •  ft 

3  500 

Afruka.  . 

2,852 

a^  ^9  MIUuV      •  ft 

2,380 

T^ift  ni  ti 

A  UlJLli       •        ■  • 

825 

Cordelia 

2  S80 

A*  }  %i<j\J 

Forfait 

r  una ii  •     »  • 

2  400 

2  380 

t'tiTHl'dkjV  • 

2  380 

At  }  *><?\J 

V/»* A  Ul  1  LIU            •  • 

1.420 

Katfllit*! 

l^O 

Heroino      «  , 

1,420 

v  1  Ski  1  f*fl 
Hviwi  nth 

1 .420 

Rapid        •  . 

1,420 

Royal  i«t 

mJ*r*~r  j  ftWAftMVW             #  ft 

1,420 

Emerald    .  . 

2,120 

Opal     .    .  . 

2,120 

Garnet  ... 

2,120 

Amethyst  .  . 

1,970 

Sapphire 

1,970 

Encounter  . 

1,970 

Briton  .  . 

1,8(50 

Dido     .    .  . 

1,760 

Swallow 

1,130 

Bramble     .  . 

670 

Lixard  .    .  . 

670 

Rattler  .    .  . 

670 

Partridge   .  . 

755 

Peacock     .  . 

755 

Pheasant 

755 

Pigeon  .    .  . 

755 

Pigmy  .    .  . 

755 

Plover  .    .  . 

755 
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SUMMARY. 

Cruisers,  Built  and  Building. 


'  

Knots  . 

Over  19 

18-19 

17-18 

16-17 

15-16 

14-15 

13-14 

f  hngland  . 

Total  Jp—n^ 
number  J  * 

5 
15 
3 

11 

9 

• 

•  •  - 

11 
4 

8 
3 

6 
8 
2 

6 
12 
4 

34  - 
7 
5 

Total  jEugland' 
die-  J_ 

place-  j  France  * 

mcnt  1  t>   • 

vHuaaia  . 

14,450 
49,814 
6,200 

23,910 
4,100 

26,760 
5,120 
.. 

21,610 
15,888 

*• 

17,060 
15,670 
5,900 

15,155 
29,060 
6,181 

55,700 
12,311 
8,497 

We  may  properly  include  in  our  fleet  for  the  protection  of  com- 
merce the  seven  belted  cruisers,  5000  tons,  18  knots  speed,  and  the 
Imperieuse  and  Warspite,  each  over  16  knots  speed,  and  of  8000  tons. 
The  armoured  cruisers  of  Russia  are  not  of  modern  type,  and  their 
speed  is  not  equal  to  recent  requirements.  *  * 
Resource*  Having  given  a  list  of  the  ships  of  the  two  powers  upon  whose 
building,  preparations  the  attention  of  English  statesmen  is  chiefly  concentrated, 
it  may  seem  almost  superfluous  to  point  out  that  it  is  not  alone  or 
chiefly  by  a  comparison  of  ironclads,  cruisers,  and  guna,  built  or 
projected,  that  naval  power  is  to  be  measured.  The  true  standard 
by  which  we  may  gauge  our  own  strength  and  that  of  possible 
enemies  was  laid  down  in  the  statesmanlike  speech  made  by 
11. Menard  M.  Menard  Dorian,  in  the  discussion  on  the  French  Navy  Estimates, 
j)ori:ii..  in  the  Cnamber  of  Deputies,  on  the  20th  January,  1887.  "Picture 
to  yourself,"  he  said,  "  the  results  of  the  first  encounter  between 
hostile  fleets  !  Most  terrible  assuredly  they  must  be,  with  the  means 
of  destruction  which  science  has  placed  at  the  command  of  the  Navy. 
It  is  probable  that  both  sides  will  be  but  ill-prepared  to  renew  the 
engagement.  The  survivors  from  the  first  struggle  will  be  too  few 
to  resume  the  combat  With  whom  then  will  the  supremacy  over 
the  seas  remain  ?  With  the  nation  possessing  the  largest  industrial 
resources ;  with  that  power  which  shall  be  the  first  to  replace  the 
fleet  destroyed  by  the  rapid  construction  of  a  new  fleet.  Therefore  it 
is  that  the  real  strength  of  England  lies,  not  in  her  dockyards,  not  in 
her  public  establishments,  but  in  the  combined  creative  resources  of 
her  private  shipbuilding  yards.  Those  yards  occupy  a  position  more 
secure  from  attack  than  ours.    But  we  cannot  trace  anew  the  coasts 


Digitized  by  Google 


» 

RAPID  COMPLETION  OF  SHIPS  BY  CONTRACT.  143 


of  France.  It  is  not  in  our  power  to  create  seaports  like  those  of 
England  far  up  navigable  rivers,  combining  facility  of  access  from  the 
sea,  with  the  advantages  for  the  purposes  of  defence  of  an  inland 
position." 

In  the  rapid  completion  of  the  ships  ordered  in  1885,  a  con-  Rapid 
spicuous  example  has  been  shown  of  the  recuperative  power  of  " 
England.   An  ironclad  of  the  largest  class  will  be  completed  in  less  abipe  built 
than  four  years  by  a  firm  never  before  engaged  upon  a  similar  con-  t^t!n" 
struction.  Our  noble  fleet  of  belted  cruisers  will  have  been  completed 
in  little  more  than  two  years  from  the  day  when  the  orders  were 
given.    From  a  single  yard,  not  possessed  of  at  all  exceptional 
resources,  whether  in  capital  or  in  plant,  six  vessels  of  the  Archer 
class,  1630  tons,  3500  horse-power,  have  been  turned  out  in  eighteen 
months.    Fifty  torpedo  boats  were  built  by  two  firms  in  six  months. 

It  may  be  acknowledged  that  while  our  shipbuilding  yards  have  Low  of  in- 
responded  with  such  remarkable  vigour  to  a  large  and  sudden  demand  energy*1 
from  the  Government,  the  capabilities  of  British  industry  for  the  ajJ^<JJJJJ" 
supply  of  armour  and  the  materials  required  in  the  manufacture  of  Sll^of*0™ 
ordnance  have  left  something  to  be  desired.    If  the  general  develop-  ^J^ee. 
ment  of  the  metallurgical  industry  in  France  is  less  than  with  us, 
production  is  concentrated  in  a  few  splendid  establishments.  We 
have  nothing  in  tins  country  which  will  compare  with  the  great 
organisation  at  Creuzot,  or  that  of  Krupp  in  Germany.    The  reason 
is  not  far  to  seek.  Men  of  enterprise  who  have  succeeded  in  build- 
ing up  great  concerns  in  England  have  been  moved,  by  family 
considerations,  to  seek  relief  from  the  hazards  of  business  by  the  sale 
of  their  works  and  foundries  to  joint  stock  companies.     In  its 
application  to  manufacturing  or  industrial  organisation,  corporate 
must  generally  be  inferior  to  private  enterprise,  both  because  the 
strongest  incentives  of  personal  responsibility,  ambition  and  self- 
interest  are  wanting,  and  because  it  is  seldom  conducted  with  that 
ample  command  of  capital  which  a  wealthy  and  enterprising 
proprietor  is  able  to  supply  for  the  trial  of  inventions,  the  improve- 
ment of  machinery,  the  extension  of  workshops  and  plant.  The 
shareholders  in  a  joint  stock  company  may  be  presumed,  for  the  most 
part,  to  be  people  with  whom  a  call  for  an  additional  subscription  is 
unpopular.    If  the  great  ironworks  founded  by  Armstrong,  Cammell, 
Brown,  Firth,  Whit  worth,  and  others,  had  remained  in  the  hands  of 
individual  capitalists,  we  should  probably  have  been  in  a  better  posi- 
tion to  compete  with  Creuzot  and  Krupp.    The  Government  would 
do  much  to  remove  the  difficulty  by  looking  far  ahead,  and  giving 
contracts  for  materials  extending  over  longer  periods  than  at  present.  / 
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Viewed  ill  connection  with  the  remarks  of  M.  Menard  Dorian  the 
comparative  tounage  of  the  Mercantile  Marine  may  be  taken  as  a 
sure  indication  of  the  inherent  power  of  the  Empire  for  naval  warfare. 
The  coaling  stations,  graving  docks,  repairing  establishments, 
building  yards,  engine  factories,  ironworks,  coal  pits,  the  skilled 
labour  in  building  ships,  the  experienced  officers  and  seamen  who 
man  them,  all  the  resources,  in  short,  for  creating,  repairing,  and 
manning  a  fleet  are  in  a  large  degree  proportionate  to  the  tonnage  of 
shipping  built  and  kept  up  in  the  several  countries.  The  Govern- 
ment and  the  country  may  neglect  the  duty  of  organising  those  re- 
sources for  the  national  defence.  But  the  ability  to  equip  and  man  a 
fleet  for  commerce  implies  and  includes  the  power  to  send  forth  ships 
of  war.  The  principal  statistics  of  the  shipping  trade  were  brought 
together  in  the  article  published  in  the  Times  of  December  30. 

In  1877,  the  tonnage  on  the  British  register  amounted  to  6,336,000 
tons.  In  1886,  it  had  risen  to  7,321,000  tons.  Within  the  same 
period  the  steam  tonnage  increased  from  2,000,000  tons  to  3,969,000 
tons.  We  have  now  67  per  cent,  of  the  steam  tonnage  of  the 
14  principal  maritime  countries  as  against  8*3  per  cent,  for  France, 
7*2  for  Germany  and  1  *7  for  Russia. 

When  we  turn  from  the  ships  to  the  relative  resources  for  manning, 
the  French  have  the  advantage  of  a  compulsory  service  under  which 
100,000  men  are  enrolled.  The  late  M.  Gabriel  Charmes,  in  his 
essay,  '  La  Eeforme  de  la  Marine,'  gives  a  far  from  favourable 
impression  of  its  practical  maritime  value  as  a  resource  for  manning 
the  Navy.  His  argument  may  be  paraphrased  as  follows : — "  In 
the  present  conditions  of  naval  warfare,  does  any  one  believe  that 
it  will  be  possible  to  pass  from  a  fishing-boat,  or  even  from  a 
steamer,  to  a  vessel  of  war,  and  to  handle  modern  guns  and  torpedoes, 
without  long  preliminary  training  ?  Sail  power  will  be  reduced  to 
nothing,  or  next  to  nothing;  a  top-man's  rating  will  become  the 
lowest  in  the  service.  Were  it  then  necessary  to  return  to  Colbert's 
idea,  to  adapt  it  to  the  necessities  of  modern  times ;  were  it  wished 
to  secure  for  the  service  of  the  Navy  that  portion  of  the  population 
best  adapted  by  ordinary  occupations  and  habits  of  life  to  naval 
warfare ;  it  would  no  longer  be  to  the  inhabitants  of  our  coasts  that 
the  '  Inscription  Maritime '  would  be  extended.  The  artisans  in  our 
factories,  the  mechanics  in  our  railways  and  in  our  industries ;  the 
new  classes,  brought  up  in  yards  where  machines  are  made  and 
worked,  would  be  far  more  useful  in  our  ships  than  men  whose  sole 
qualifications  are  to  handle  sails  and  climb  masts.  It  is,  however, 
quite  clear  that  the  great  manufacturing  interests  of  modern  days 
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wouM  require  more  tender  handling  than  the  maritime  trade  received 
in  former  times  at  the  hands  of  Colbert." 

In  England  popular  feeling  is  against  compulsory  service.  The 
Sute  is  compensated  by  the  fine  spirit  which  fills  the  ranks  of  the 
Volunteers  and  the  Naval  Reserves,  and  yields  a  never-failing  supply 
of  recruits  for  the  Navy.  To  that  vast  body  of  seamen,  mechanics, 
engineers,  and  stokers,  employed  in  the  Mercantile  Marine  we  shall 
never  look  in  vain.  When  the  mercantile  auxiliaries  were  taken  up 
the  other  day  in  anticipation  of  war  with  Russia,  to  a  man  the  officers 
in  the  engine-room  and  the  soot-begrimed  labourers  in  the  stokehold 
volunteered  for  the  service  of  the  country  in  war. 

The  steam  tonnage  under  the  French  flag  being  comparatively  Engineer* 
limited,  the  supply  of  engineers  for  the  fleet  has  never  yet  on  an 
emergency  been  found  sufficient. 

The  difficulty  which  has  been  experienced  in  the  supply  of  engineers  Executive 
is  felt  in  other  ranks  of  the  Navy.    In  the  late  war  with  China,  M.  officor8- 
Gabriel  Charmes  affirms  that  the  French  Navy  was  absolutely  short 
of  officers,  even  though  the  service  at  home  was  denuded  in  order  to 
send  as  many  as  possible  to  China. 

M.  Weyl  complains  of  the  want  of  a  liberal  system  of  retirement  Late  re- 
in the  French  Navy.    "  We  have,"  he  says,  "  many  officers  past  work  J*™™'",!,, 
upon  the  staff  of  the  Navy.    In  the  Queen's  ships  you  never  see  men  aerviw. 
of  advanced  years  in  subordinate  positions.  So  much  certainly  cannot 
1*  affirmed  of  the  French  Navy." 

It  is  a  mere  truism  to  say  that  elasticity  in  financial  resources  is  Finances, 
an  essential  element  in  naval  strength.    The  financial  question  has 
assumed  an  increased  importance,  in  relation  to  naval  preparation, 
since  the  introduction  of  the  costly  ships  and  weapons  of  the  modern 
Navy.     This  result  was  anticipated  a  generation  ago  by  Admiral  Admiral 
Paris,  the  well-known  author  of  the  Art  Naval    "  This  examination  j;Trt 
of  the  shipbuilding  problem  under  the  new  conditions  was,"  he  says,  Na™£~ 
"sufficient  to  show  the  financial  abyss  to  which  maritime  war,  aided  P 
by  steam  power,  is  leading  us,  especially  since  the  introduction  of 
armoured  vessels  has  given  greater  importance  to  the  expenditure 
of  money,  as  compared  with  the  loss  of  human  life,  and  has  to  that 
extent  separated  us  more  and  more  from  the  condition  of  the  savage, 
who  can  fight  without  expense,  because  his  only  weapons  consist  of 
the  spear  and  the  arrow.    The  general  result  is  that  the  further  we 
go  the  more  will  naval  war  be  waged  with  money  rather  than  with 
men.    Is  this  a  benefit  ?    Let  us  hope  that  it  is." 

The  result  of  a  straitened  as  compared  with  a  well-supplied  . 
exchequer  is  seen  in  the  fall  of  the  French  Three  per  Cents,  to  82, 
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while  the  British  Three  per  Cents,  are  above  par.  The  total  revenue 
of  France  for  1886  was  lower  by  71,311,000  frs.  (£2,852,440)  than  the 
estimates,  and  31,895,000  frs.  (£1,275,800)  lower  than  that  of  1885. 

In  more  than  one  debate  on  the  position  of  the  Empire,  Lord 
Beaconsfield  insisted  on  our  financial  strength  as  a  main  source 
of  our  commanding  influence  abroad.  Speaking  in  the  House  of 
Commons  in  1867,  he  said :  "  When  it  is  known  that  the  garrisons 
of  England  are  strong,  that  her  fleets  are  commanding,  no  doubt  these 
are  sources  of  respect  and  influence  for  us  in  foreign  Courts.  But 
allow  me  to  say  that  there  is  another  great  source  of  influence  .  .  . 
which  has  arisen  from  this  circumstance,  that  England  is  the  only 
country  which,  when  it  enters  into  a  quarrel  that  it  believes  to  be 
just,  never  ceases  its  efforts  until  it  has  accomplished  its  aim.  .  .  - 
Well,  what  gave  us  this  power,  when  there  was  not  a  State  in  Europe 
which  could  enter  into  a  third  campaign  ?  It  was  the  financial 
reserve  of  England.  .  .  .  You  may  have  your  garrisons  at  foreign 
ports,  and  your  fleets  of  commanding  power,  but  if  you  liave  also 
omitted  the  principal  cause  of  your  power,  viz.,  a  sound  state  of  your 
finance,  you  may  find  you  have  omitted  one  of  the  most  important 
elements  of  your  influence  abroad." 
Kxpen-^  The  administrators  of  the  French  Navy  have  been  compelled  to 
ship-        yield  to  the  financial  exigencies  of  the  country.    The  number  of 


workmen  in  the  dockyards,  increased  to  24,500,  for  the  successive 
expeditions  to  Tunis,  Tonkin,  and  Madagascar,  is  being  brought  back 
to  the  normal  strength  of  22,000.  The  great  Squadron  of  Evolution, 
the  only  ironclad  fleet  in  commission  in  the  French  Navy,  is  reduced 
to  four  ships  attended  by  one  despatch  vessel.  While  these  reduc- 
tions have  been  taking  place  in  France,  the  progress  of  naval 
construction  in  England  is  shown  in  the  Table,  presented  to  Parlia- 
ment with  the  expense  accounts  for  tlie  year  1885—86 : — 


Year. 

Contract.       |  Machinery. 

Total. 

1 S&0— SI  .  . 

■ 

891,388 

235,920 

299,041 

1,426,349 

1881-82  . 

1,149,78 

292,243 

240,539 

1,682,500 

1882-83  . 

• 

1,173,816 

301,159 

292,039 

1,767,014 

1883-84  . 

• 

1,186,793 

235,913 

507,384 

1,930,090 

\ 85  •  * 

1,333,607 

449,421 

459,042 

2,242,070 

1885-86  . 

1,183,588 

1,550,362 

1,003,511 

3,737,461 

1 &  i  *  •  • 

• 

1.479,927 

1,430,200 

746,000 

8,656,127 

1887-88*. 

• 

1.473,558 

1,016,753 

567,950 

8,058,255 
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Turning  to  the  relative  efficiency  of  dockyard  administration  in  lSfficitncy 
France  and  in  England,  if  we  must  acknowledge  that  many  things  tration^1* 
are  less  perfect  than  we  could  wish,  the  same  evils  are  seen,  perhaps 
in  a  more  aggravated  form,  in  the  public  establishments  abroad.    1 1* 
we  are  overburdened  with  a  clerical  staff,  the  French  dockyards  are 
crowded  with  a  still  larger  body  of  non-producers.    It  was  stated 
by  M.  Maurel,  deputy  for  the  Var,  in  his  speech  on  the  Navy 
Estimates,  that  while  the  total  numbers  employed  in  the  French 
dockyards,  from  the  Prefect  Maritime  down  to  the  watchman,  were 
31,213,  the  clerical  establishments,  commissariat,  works  department, 
hospitals  and  police,  represented  a  total  of  7282  as  against  23,931 
working  hands. 

If,  again,  under  a  system  of  payment  by  time  we  fad  in  developing 
the  full  capabilities  of  our  workmen,  the  same  fatal  system  produces 
lethargy  in  France.  That  acute  critic  of  the  British  Navy,  M.  Weyl, 
has  some  remarks  on  this  subject  which  were  recently  quoted  in  the 
Army  and  Navy  Gazette: — 

"  It  is  indispensable  in  the  interests  of  the  public  purse  that  the 
number  of  the  workmen  in  the  naval  ports  should  be  reduced.  There 
are  several  thousand  more  in  France  than  in  England,  and  it  is  no 
mystery  that  the  workmen  in  our  arsenals  do  not  shine  by  their 
ardour.  No  one  can  visit  our  naval  ports  without  being  struck  witli 
the  lazy  manner  m  which  the  slightest  work  is  carried  on.  Every 
time  that  extra  hands  are  employed,  there  is  great  difficulty  in  getting 
rid  of  them ;  first  there  is  the  question  of  humanity,  and  then  then- 
is  the  3  per  cent  which  is  deducted  from  their  salaries  for  the  pension 
fund." 

If,  lastly,  our  shipbuilding,  criticised  with  the  professional  know- 
ledge, the  acutenes8,  and  the  indomitable  persistency  of  a  Sir  Edward 
Peed,  is  made  to  appear  an  unbroken  chronicle  of  failures  and  mis- 
conceptions, there  are  failures  also  in  the  naval  architecture  of  France. 
It  would  be  invidious  for  a  foreign  critic  to  give  examples.  In  the 
debates  on  the  French  Navy  Estimates  criticism  is  as  unsparing  as 
with  us.  Lastly,  if  our  ships  have  been  built  slowly,  those  of  our 
neighbours  have  occupied  at  least  one-third  longer  in  construction. 
On  the  whole,  the  British  taxpayer  may  rest  satisfied  that  expen- 
diture secures  at  least  as  good  a  return  in  English  dockyards  as 
in  French. 

In  the  armament  of  our  ships  comparisons  with  other  powers  are  Anna- 
les*  satisfactory.    We  have  in  our  new  111-ton  breechloaders  a  gun 
without  a  rival ;  but  our  available  supply  of  heavy  breechloaders  is 
still  lamentably  insufficient.    We  have  a  considerable  supply  of 
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effective  light  breed iloatlers ;  we  have  a  large  number  of  muzzle- 
loaders,  of  heavy  calibre,  but,  from  the  inferiority  of  range,  penetration, 
and  quickness  of  firing,  now  almost  obsolete  weapons.  The  delay  in 
adopting  the  brecchloading  system  for  the  British  service  is  much 
to  be  regretted.  We  have  to  face  a  large  expenditure  to  bring  our 
store  of  guns  to  a  level  with  our  great  requirements. 
Naval  England  possesses  in  her  numerous  stations  abroad  excellent  bases 

abn'JS*  for  the  Navy.  The  Admiralty,  to  quote  from  M.  Weyl,  "  has  con- 
centrated considerable  resources  in  these  places  for  the  repair  of 
the  fleet,  and  as  they  are  also  commercial  centres  of  high  importance, 
the  private  trade  is  in  a  position  to  render  the  greatest  services  to  the 
Navy.  The  work  executed  at  Hong  Kong  for  the  French  Navy  in 
the  first  period  of  the  recent  French  campaign  in  China  is  fresh  in  our 
recollection.  Our  ships  were  re-fitted  and  repaired  as  easily  as  in  the 
great  harbours  of  France.  When  the  English  Government,  as  a 
neutral  power,  refused  to  receive  our  vessels,  and  we  were  compelled 
to  fall  back  on  our  own  resources  for  repairs,  it  was  found  that  the 
arsenal,  imperfectly  fitted  at  Saigon,  immediately  after  the  conquest 
of  that  dependency,  had  been  neglected  ever  since.  The  greatest 
exertions  were  made,  but  after  the  blockade  of  Formosa  numbers  of 
our  ships  lay  in  the  anchorage  at  Saigon  unfit  to  take  the  sea.  For 
any  power  not  possessing  the  numerous  stations  at  the  disposal  of 
England  the  difficulty  of  coaling  in  many  parts  of  the  globe  would  be 
almost  insuperable." 

Imaginary  descriptions  have  been  lately  given  in  widely-read 
pamphlets  of  a  successful  invasion  of  England.    That  undertaking, 
says  the  historian  Lanfrey,  did  not  commend  itself  so  readily  to  the 
judgment  of  Napoleon : — 
Nnpotenn       "  Le  general  Bonaparte  n'avait  jamais  pris  an  serieux  le  projet  de 
irvr      "  descente  en  Angleterre.    "  II  savait  qu'il  auroit  affaire  en  ce  pays  a 
p.  352.      une  race  d'hommes  toute  differcnte  de  celle  qu'il  avait  eue  a 
combattre  en  Italie,  et  que  s'il  n'etait  pas  facile  de  penetrer  dans 
cette  ile  fameuse,  contre  laquelle  s'etaient  taut  de  fois  brises  no* 
efforts,  il  le  serait  encore  moins  d'en  sortir.    "  L'expedition  d'Egypte 
n'exigeait  pas  le  lent  et  perilleux  labeur  auquel  l'eut  condamne  la 
tache  ingrate  de  donipter  la  fiere  Angleterre." 

Having  briefly  reviewed  the  position  of  the  British  Empire  in 
relation  to  the  resources  and  foundations  of  naval  power,  it  is  evident 
that  if  we  have  great  interests  to  defend,  and  much  treasure  exposed 
to  capture,  the  means  are  not  wanting  if  we  wisely  use  them,  for 
giving  security  to  every  part  of  the  Empire.  Our  history  in  the  past- 
portends  a  not  inglorious  future  built  upon  fruitful  enterprise  and 
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upon  noble  principles  of  freedom.  "We  have  never,"  says  Sir  Henry 
Maine,  "lost  a  battle  in  Europe,  or  a  square  mile  of  territory.  We 
have  never  taken  a  ruinous  step  in  foreign  politics.  We  have  never 
made  an  irreparable  mistake  in  legislation."  We  shall  do  well  to  be 
cautious,  but  there  need  be  no  misgivings.  Let  us  be  just  and  fear 
not,  always  observing  the  wise  maxim  of  Thucydides,  that  "  to  do  no 
wrong  to  a  neighbour  is  a  surer  source  of  strength  than  to  gain  a 
•  perilous  advantage  by  the  exercise  of  arbitrary  power." 
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CHAPTER  XII. 

Thk  Mosquito  Fleet. 

Armed  Boats  axd  Vessels  of  Small  Size. 

Bkfohe  the  year  1863  no  ship  of  war  carried  a  boat  propelled  by 
steam.  Launches,  pinnaces,  cutters,  and  all  other  boats  forming 
the  equipment  of  a  war  ship  were  propelled  by  oars  and  sails. 

In  18G3,  at  the  suggestion  of  English  marine  engineers — Messrs. 
Humphrys  were  perhaps  the  first  in  the  field — A2-ft.  launches  were 
fitted  with  propelling  machinery,  and  soon  afterwards  the  French 
adopted,  for  use  in  their  ships,  powerful  steel  towing  launches. 

It  was  foreseen  that  the  cost  of  maintaining  a  navy  would  be 
seriously  affected  by  an  innovation  which  might  not  improbably 
lead  to  the  complete  substitution  of  steam  power  for  manual  and  sail 
power  in  a  service  where  no  corresponding  economy  in  men  or  time 
could  be  looked  for.  The  men  could  not  be  reduced  in  numbers,  and 
the  saving  in  their  time  had  no  money  value. 

It  was  not  possible,  however,  to  allow  this  country  to  remain 
a  passive  spectator  while  the  fleet  of  a  foreign  power  was  thus 
equipped  with  boats  propelled  by  steam.  Boats  built  of  wood,  and 
varying  in  length  from  about  21  ft.  to  50  ft.,  and  in  speed  from  G£ 
to  15  knots,  were  produced  in  great  numbers.  They  were  supplied  to 
every  ship  in  the  service,  and  form  an  essential  item  in  the  naval 
stores  at  every  depot. 

The  principal  and  most  highly  valued  types  have  been  the  creation 
of  Mr.  J.  S.  White  of  Cowes.  The  larger  classes  are  indifferently 
armed  both  with  guns  and  spar  and  Whitehead  torpedoes,  and  may 
be  styled  either  gun  or  torpedo  boats.  The  steamboats  of  wood  are 
of  various  dimensions,  including  cutters,  pinnaces,  launches,  and 
torpedo  boats.  The  higher  rates  of  speed  have  only  recently  been 
obtained  by  adopting  the  principles  of  the  steel  "  torpedo  boat." 

Improvements  in  speed  have  had  the  usual  effect  of  discrediting 
the  earlier  and  slower  classes.  A  52-ft.  steam  pinnace  with  120  lbs. 
steam  pressure,  with  compound  engines,  forced  draught,  and  a  loco- 
motive wet  firebox  boiler,  has  obtained  a  speed  of  15  knots  on  the 
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measured  mile  with  134  horse-power.  A  steam  pinnace  56  ft.  in 
length  has  obtained  a  speed  of  15  knots  with  150  horse-power. 
Previous  to  the  year  1878  the  indicated  horse-power  for  the  42-ft. 
boat  had  not  exceeded  50,  and  the  highest  speed  which  had  been 
obtained  was  8£  knots. 

The  torpedo  boat  has  a  more  recent  origin.  Ten  years  ago 
we  had  none  in  the  British  Navy.  Very  fast  boats,  too  long  to 
be  carried  in  ships,  had  been  built  by  Mr.  Thornycroft  for  Foreign 
Governments.  They  excited  the  greatest  possible  interest,  and  the 
general  introduction  of  boats  of  a  similar  type  into  the  British  Navy 
was  keenly  debated.  Naval  officers  who  were  consulted  were  averse 
to  their  use.  They  believed  them  to  be  too  fragile  for  practical 
service.  No  doubt,  however,  was  entertained  as  to  the  necessity  of 
adopting  the  Whitehead  torpedo  for  the  general  armament  of  the 
Navy. 

In  1874  the  first  torpedo  vessel,  the  Vesuvius,  had  been  launched. 
She  was  of  245  tons  displacement,  had  a  speed  of  9|  knots,  and 
cost  the  same  as  a  modern  torpedo  boat,  i.e.  about  £18,000.  Her 
torpedo  discharge  was  submarine.  She  was  designed  to  offer  as  . 
small  a  mark  as  possible,  and  she  had  no  funnel ;  but  the  difficulty 
in  lighting  fires  in  a  vessel  constantly  employed  for  training  pur- 
poses at  home  caused  this  plan  to  be  abandoned,  and  a  funnel  was 
subsequently  fitted. 

Further  experience  at  home  and  abroad  overcame  all  objections, 
and  led  to  the  introduction  of  the  Thornycroft  type.  In  1878  the 
Lightning,  80  feet  long,  and  of  18  knots  speed,  was  added  to  the 
British  Navy.  Naval  officers  were  very  soon  satisfied  with  this  type 
of  vessel,  and  under  the  influence  of  public  opinion  abroad  the 
demand  for  torpedo  boats,  which  begun  in  foreign  countries,  was 
strongly  pressed  in  the  British  Navy. 

It  was  in  England  that  a  demand  first  arose  for  a  shorter  type 
which  could  be  carried  in  ships,  and  which  should  have  a  hoisting 
weight  not  exceeding  eleven  or  twelve  tons.  But  these  boats,  useful 
as  they  would  probably  be  in  war,  have  until  recently  been  discredited 
by  the  Navy.  A  more  extended  experience  has  led  to  a  change  of 
opinion.  The  torpedo  flotilla  of  the  immediate  future  will  probably 
be  constituted  of  two  classes.  The  larger  class  will  be  of  sufficient 
size  to  hold  the  seas  in  all  weathers.  The  smaller  class  will  be  of  a 
siae  suitable  for  hoisting  on  board  ship. 

Submarine  boats  are  talked  of  seriously,  and  the  second-class 
torpedo  boat,  as  carried  in  most  large  British  ships,  cannot  be  con- 
demned as  being  an  impracticable  weapon. 
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French  ships  do  not  usually  carry  boats  of  tliis  type,  because  the 
nature  of  the  armament  of  the  ships  makes  it  impossible  to  stow  and 
handle  them.  The  French  Government  are  however  fully  alive  to 
the  value  of  ships  like  the  Hecla  forming  depots  for  such  boats. 
They  are  becoming  an  essential  type  in  their  squadrons,  under  the 
new  designation  of  Meres-Cigognes. 

The  Mosquito  Fleet  is  represented  by  various  types  in  different 
countries.  The  latest  Thornycroft  torpedo  boat,  the  Ariete,  built  for 
the  Spanish  Government,  made  over  2C  knots  measured  mile  speed. 

Of  the  various  classes  of  torpedo  boats  the  British  Navy  possesses 
the  following  : — 

Fihst-class  Torpedo  Boats. 

So. 

19  of  about  85  ft.  in  length,  28  tons  displacement,  and  of  350  to  500- 1.  H.-P. 
2     „     100         „        40  „  „  „ 

4     „     110  to  113  ft.  in  length,  63  to  67  tons  displacement,  and  of  750  I.  H.-P. 

53     „     125  fu  in  length,  60  to  85  tons  displacement,  and  of  750  I.  H.-P. 

1     „     135        „         87  tons  displacement,  and  of  1320  I.  H.-P. 
(F»lk»  type.) 

1  of  about  150  ft.  *„        137  „  „ 

—  (late  Swift.) 

*  80 

Secoxd-clahs  Torpedo  Boats. 
50  from  60  to  66  ft.  in  length,  12  tons  displacement,  and  100  to  140  I.  H.-P. 

Torpedo  Boats  (Wood). 
9  of  56  ft.  in  length,  11  tons  displacement,  and  150  I.  H.-P. 

Such  are  the  facilities  for  building  torpedo  boats  in  Great  Britain 
that  it  may  be  confidently  asserted  that  100  first-class,  and  a  still 
greater  number  of  second-class  boats  could  be  produced  in  sue 
months. 

The  larger  classes  of  these  vessels  are  capable  of  operating  defen- 
sively against  the  smaller.  The  vessels  built  recently  for  the  Navy 
by  Thornycroft,  Yarrow,  and  White,  were  designed  for  a  gun 
armament  to  be  employed  against  the  boats  armed  with  torpedoes, 
winch  would  have  beset  a  British  fleet  in  the  Baltic  had  we  been  at 
war  with  Russia. 

Torpedo  A  much  larger  class  of  vessel  has  come  into  existence  for  preying 
catchers.  Upon  tjie  Mosquitoes,  sometimes  called  torpedo  boat-catchers,  or  more 
recently  torpedo  gunboats.  This  class  is  represented  by  the  Bombe 
in  the  French  Navy,  the  Rattlesnake  in  the  British  Navy,  the 
Wiborg  in  that  of  Russia,  the  Destructor  in  that  of  Spain,  and  the 
Tripoli  in  that  of  Italy. 
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Their  dimensions  are  as  follows : — 


Bom  be. 
(French.) 

Rattlesnake. 

(BrltUu.) 

Wlborg. 
(Russian.) 

Tripoli- 
(Italian.) 

ft.  in. 

ft.  In. 

ft.  in. 

ft.  in. 

ft.  In. 

Length  

196  10 

200  0 

142  6 

192  6 

230  0 

Breadth  

21  7 

23  0 

17  0 

25  0 

26  0 

Draught  of  Water  .  . 

5  11 

8  0 

5  2 

7  0 

10  5} 

Displacement  .... 

820 

450 

167 

458 

831 

Indicated  horse-power  .  . 

1800 

2700 

1400 

3800 

3016 

Spetd  in  knots  .  t  . 

18' 

19- 

18-55 

20-2 

19-8 

Tons  of  cool  (normal)  .  . 

*  • 

50 

14 

37 

•  • 

The  dimensions  most  suitable  for  the  class  intermediate  between 
the  Mosquito  Fleet  and  the  Archer  can  only  be  determined,  as  it 
lias  been  said,  by  trial  at  sea.  The  Bombe  class  are  fragile  and 
weakly  defended  as  compared  with  the  Scout  and  Archer.  They 
have  no  advantage  in  speed  over  the  Mosquito  types ;  and  they  are 
far  more  costly.  It  must  be  admitted  that  the  Mosquito  types  cannot 
keep  the  sea,  and  that  a  larger  type  is  essential.  It  has  yet  to  be 
established  that  the  dimensions  of  the  Rattlesnake  are  adequate. 

The  progress  made  in  torpedo  boats  in  Foreign  Navies  is  thus  ably 
summarized,  in  the  Report  of  the  Bureau  of  Navigation  at  Washington, 
June  1887  :— 

"  The  impotence  of  a  boat  fitted  with  only  bow  tubes  was  emphasized 
in  an  attack  made  on  the  Richelieu  off  Toulon  in  October  1886. 
There  was  a  moderate  breeze  and  sea  from  north-west :  the  Richelieu, 
with  her  nets  down,  maintained  a  speed  of  about  4  knots,  while 
torpedo  boat  No.  26  (108  ft.  long,  45  tons  displacement)  manoeuvred 
to  attack.  Although  the  circumstances  were  not  especially  unfavour- 
able, the  boat's  bow  tubes  were  constantly  submerged  when  head  to 
sea,  and  she  had  finally  to  be  given  an  opportunity  of  discharging 
her  torpedo  to  leeward ;  this  was  done  at  a  distance  of  200  metres, 
and  the  target,  322  ft  long,  was  missed,  owing,  it  is  said,  to  the 
boat  making  a  sheer  at  the  moment  of  firing. 

*  It  is  said  that  the  French  Naval  authorities  at  Toulon  have  suc- 
ceeded in  devising  an  efficient  tube-closer,  which  is  shot  away  witli 
the  torpedo,  and  by  which,  therefore,  the  tube  may  be  kept  closed 
in  action. 

"  This  difficulty  in  obtaining  bow-torpedo  fire  has  otherwise  been 
obviated  in  a  design  of  Mr.  Normand,  in  which  the  tubes,  still  re- 
maining parallel  to  the  middle  line,  are  brought  aft  to  abreast  the 
conning  tower,  one  on  either  side,  and  raised.  The  direct  fire  ahead 
is  thus  effected  in  much  the  same  way  as  gun-fire  from  the  sponsoned 
half-turrets  of  larger  vessels. 
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"  lu  the  course  of  the  past  year  Schichau  has  yielded  to  Thornycroft 
the  honour  of  producing  the  fastest  vessel  in  the  world,  the  owner 
now  being  the  Spanish  Admiralty  in  place  of  the  Russian.  The  boat 
thus  distinguished  is  the  Ariete;  speed  26*18  knots. 
Austria.  "  The  Habicht,  a  90-ton  boat,  built  by  Schichau  for  the  Austrian 
Navy,  made  21*77  knots  for  three  hours,  or  1 J  more  than  required  by 
contract.  It  is  understood  tliat  future  torpedo  boats  will  be  much 
larger,  approaching  300  to  400  tons  displacement.  The  Naval 
Budget  for  1887  provides  720,000  florins  for  torpedo  boats  and 
vessels. 

China.  "A  128-foot  boat  built  by  Yarrow  for  China  made  23*88  knots  on 
the  measured  mile,  and  averaged  22*94  for  two  hours,  carrying  full 
equipment  and  complete  weight  of  armament,  but  not  quite  full 
supply  of  coal.  Her  displacement  is  69  tons;  triple-expansion 
engines;  locomotive  boilers;  diameter  of  turning  circle  less  than 
two  lengtlis. 

"A  large  boat  built  by  Schichau,  144  ft.  4  ins.  long,  16  ft.  5  ins. 
beam,  7  ft.  6£  ins.  draught,  steamed  from  Elbing  to  Foochow  in 
the  fall  of  1886,  arriving  in  good  condition.  On  trial  in  the  Baltic 
she  made  24*23  knots  for  one  hour,  carrying  coal  for  1000  knots. 
With  coal  for  3000  miles  an  average  of  22  5  was  maintained  for 
four  hours. 

France.  "The  evolutions  of  1886  convinced  the  French  Naval  authorities 
that  the  33-metre  type  of  torpedo  boat,  while  efficient  for  harbour 
defence,  is  too  small  to  be  considered  as  an  '  autonomous '  sea-going 
craft.    The  consequent  policy  is  to  build  larger  ones. 

"  Furthermore,  Admiral  Aube,  the  Minister  of  Marine,  has  taken 
into  consideration  the  project  of  torpedo-supply  vessels  on  a  greater 
scale  than  has  been  the  case  in  other  Admiralties.  The  plan  is 
apparently  to  build  for  this  purpose  three  coast-defence  vessels  to 
carry  a  belt  of  14  inches  of  armour,  a  2|-inch  protective  deck  and  a 
central  redoubt  with  12  inches  of  armour  ;  to  have  a  battery  of  two 
13£-inch  guns,  besides  revolving  and  rapid-fire  guns  and  torpedo- 
tubes,  and  be  fitted  with  torpedo  nets.  These  vessels  are  intended 
lo  carry  a  large  supply  of  spare  torpedoes,  ammunition  and  coal,  and 
a  plant  for  executing  repairs,  and  each  will  accompany  a  division  of 
six  torpedo  boats. 

"  Three  134^-foot  boats,  the  Balny,  Deroulede,  and  Doudart  de 
Lagree,  have  been  completed  by  Normand.  They  carry  two  tubes 
forward  and  two  37-millimetre  H.  R.  C.  The  machinery  comprises 
independent  air,  feed,  and  circulating  pumps,  the  latter  having  to  be 
started  only  when  the  boat  is  at  rest,  as,  when  under  way,  the 
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condenser  surfaces  are  cooled  by  the  passing  water.  The  maximum 
trial  speed  was  20  knots;  when  loaded  they  made  19  knots.  The 
coal  endurance  is  about  1300  miles  at  12£  knots,  and  they  carry  two 
canvas  collapsible  boats,  one  on  deck  and  one  below.  In  the 
quarters  canvas  is  stretched  a  short  distance  from  the  skin  to  form 
an  air-space,  but  this  is  said  not  to  be  efficacious  in  reducing  the  heat. 
They  behave  satisfactorily  at  sea,  being  a  great  improvement  on  the 
108-foot  boats,  but  still  do  not  appear  to  be  popularly  considered  as 
'torpilleurs  de  haute  mer.'  Six  more  of  the  same  class  are  in 
various  stages  of  construction  in  different  yards. 

"  The  first  of  the  35-metre  type  (1 14$  feet)  was  launched  in 
January  1887,  and  the  recent  Naval  Budget  provides  for  24  more 
first-class  boats,  which  will  not  be  begun,  however,  until  those  now 
building  are  tried.  Money  was  also  voted  to  build  eight  of  the 
Ouragan  type,  which  also  will  not  be  begun  until  after  her  trials. 

"  The  Ouragan,  laid,  down  in  the  summer  of  1886,  is  spoken  of  as  a 
4  contre  torpilleur,'  on  account  of  her  increased  size  and  the  arma- 
ment of  two  47-millimetre  H.  K.  C,  which  she  is  to  carry.  She  was 
designed  by  the  '  Ateliers  et  Chant  iers  de  la  Loire,'  and  built  by  the 
same  company,  at  Nantes,  as  a  speculation,  the  Minister  of  Marine 
afterwards  agreeing  to  purchase  her  if  the  expectations  and  promises 
of  the  company  were  realized.  The  principal  dimensions  are: 
Length,  151  ft. ;  beam,  15  ft.  9  ins. ;  draught,  8  ft  4  ins. ;  displace- 
ment, 148  tons.  The  speed  is  expected  to  be  25  knots  ;  the  contract 
calls  for  22,  with  a  premium  for  excess,  and  the  stipulation  is  made 
that  the  boat  shall  go  from  Nantes  to  Toulon  without  stopping. 
There  are  two  locomotive  boilers,  supplying  steam  to  a  single 
4-cylinder  engine  which  works  with  quadruple  expansion  at  ordinary 
speeds  and  triple  expansion  for  full  power.  The  torpedo  armament 
consists  of  two  tubes  forward,  5fc  ft.  above  water,  and  two  on  deck, 
each  on  a  movable  carriage  which  can  be  run  on  tracks  from  side  to 
side ;  as  the  sides  do  not  tumble  home,  the  latter  can  be  trained  well 
forward  and  aft. 

"The  'Forges  et  Chantiers,'  La  Seyne,  have  built  some  very 
successful  vedette  torpedo  launches,  41  ft.  long,  7  ft.  5  in.  broad, 
:3  ft.  7  in.  draught,  displacing  7  tons.    They  have  made  a  speed  of 
14*18  knots  over  the  measured  mile;  the  average  for  three  hours 
.  was  12  knots. 

"Among  the  German  torpedo  Ijoats,  those  built  by  Scliichau  are  Germany, 
most  highly  spoken  of,  on  account  of  their  seaworthiness,  speed  and 
economy ;  greater  beam  in  proportion  to  length,  coupled  with  the 
ability  to  run  the  engines  at  greatly  reduced  speed,  contributed  to 


Digitized  by  Google 


J  56  THE  NAVAL  ANNUAL. 

their  good  behaviour  in  a  sea-way,  the  speed  being  made  up  by 
greater  engine  power.  They  also  have  straight  stems  and  do  not. 
carry  such  a  big  bone  as  those  of  many  other  builders  in  different 
countries,  and  can  consequently  fire  the  bow  tubes  with  greater 
safety  and  precision. 

"  The  two  220-ton  '  division  torpedo  boats  '  have  been  completed ; 
they  are  185  3  ft,  long,  21-6  ft.  in  beam,  with  9  8  ft.  draught.  They 
are  to  be  fitted  with  tubes  like  the  90-ton  boats,  but  their  main  work 
will  be  to  form  a  movable  base  for  a  division,  l>eing  roomy  and 
provided  with  a  plant  for  making  repairs,  also  medical  facilities, 
and  spare  men,  torpedoes  and  gear.  Their  armament  will  be  six 
37-millimetre  H.RC. 

Italy.  «  The  four  90-ton  Schichau  boats  built  for  the  Italian  Admiralty 

have  been  delivered,  having  exceeded  the  contract  speed  (21  knots) 
by  \\  knots.  One  of  them  collided  with  her  consort  and  sank  off 
the  Spanish  coast  while  on  their  way  to  the  Mediterranean. 

"  The  two  140-foot  twin-screw  boats  built  by  Yarrow  have  been 
completed  and  tried,  one  averaging  24  964  knots  for  six  runs  over 
the  measured  mile,  and  the  other  25  1  knots,  the  greatest  speed  that 
had  been  attained  by  any  vessel  up  to  that  time.  Their  beam  is 
14  ft.,  draught  5  ft.  4  ins.,  displacement  100  tons.  They  have  two 
locomotive  boilers,  one  forward  of  and  the  other  abaft  the  engine- 
room,  both  of  which  can  furnish  steam  to  either  or  both  engines, 
which  are  compound.  The  centrifugal  circulating  pumps  can  draw 
from  any  compartment,  besides  which  there  are  ejectors  and  hand 
pumps  for  each  compartment.  There  are  ten  water-tight  bulkheads, 
and  Yarrow's  patent  arrangement  is  fitted  for  preventing  the  fires 
being  extinguished  by  water  rising  in  the  fire-room. 

"  Double  steam  steering  gear  is  fitted  to  work  the  forward  and  after 
rudders  independently  of  each  other.  The  torpedo  armament  con- 
sists of  two  torpedo- tuJ>es  forward  in  line  with  the  keel,  and  four  on 
two  turntables,  those  of  each  pair  making  a  small  angle  with  each 
other  to  increase  the  chances  of  a  hit  in  firing  botli  together ;  two 
13-pounder  rapid  fire  Nordenfelts  are  also  provided,  and  a  search  light. 

Japan.  "  A  large  twin-screw  Yarrow  boat,  lG(i  ft.  long,  19  ft.  broad,  has 
been  completed  and  slupped  in  sections  to  Japan.  She  has  two 
boilers  which,  with  the  engines,  are  protected  by  1-inch  steel  armour. 
There  are  six  torpedo-tubes,  two  forward  in  line  with  keel,  and  the  . 
rest  in  pairs  on  turntables,  those  of  each  pair  forming  a  sUght  angle 
with  each  other.  Four  machine-guns  are  also  provided.  The  speed 
is  said  to  be  1 9  to  20  knots. 

Rus*in.         "  The  nine  90-tonners  ordered  of  Schichau  for  the  Russian  (lovern- 
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incut  in  December  1885,  were  completed  in  the  summer  of  188G, 
ami  proved  highly  successful  in  point  of  speed,  endurance,  and  sea- 
worthiness. Their  length  is  125  ft.  and  draught  11 J  feet,  when  loaded 
to  the  full  90  tons  displacement.  On  the  trials,  on  about  85  tons 
displacement,  all  made  over  21  knots,  all  but  one  made  over  22,  and 
several  made  23  knots  an  hour.  They  have  five  complete  bulkheads 
and  one  half-bulkhead  forward,  a  14-ton  ejector  in  each  compartment, 
and  steam  steering  gear  to  work  forward  or  after  rudder  indepen- 
dently. The  armament  consists  of  two  tubes  forward  in  line  with 
the  keel,  dipping  downward  2£  degrees,  and  four  37-millimetres  K.C. 
One  steel  and  one  canvas  boat  are  carried. 

"  Xormand  has  built  two  100-ton  154-foot  boats  for  Kussia,  the 
Sweaborg  and  Revel.    The  latter  averaged  22  knots  at  the  trials. 

"  The  Wiborg,  built  by  J.  &  G.  Thomson,  completed  her  trials  in 
October  1880.    This  is  a  twin-screw  boat,  142  ft.  long  on  the  water- 
line,  17  ft.  beam,  load  displacement  1G7  tons.    The  hull  is  very 
much  rounded  above  water,  and  has  a  long  sloping  bow  covered  with 
i-iuch  plating.   There  are  23  water-tight  compartments,  and  forward, 
in  the  vicinity  of  the  water  line,  there  is  an  inner  skin  leaving  a 
cellular  space  that  can  be  filled  with  water-excluding  material.  The 
ten  ejectors  can  discharge  1500  tons  in  one  hour,  and  the  centrifugal 
circulating  pumps  will  draw  300  more.    The  engines  are  vertical 
comj>ound,  supplied  with  steam  from  two  boilers,  each  of  the  latter 
being  in  a  separate  compartment,  and  the  whole  being  surrounded  by 
protective  coal.    Steam  starting  gear  is  fitted  to  ensure  rapid  reversal 
of  the  engines.    The  bunkers  hold  45  tons,  which  will  last  for  4000 
miles  at  10  knots.    The  armament  consists  of  two  47-millimetre 
revolving  cannon  and  six  19-foot  torpedoes,  which  will  be  fired  from 
two  tubes  forward  and  one  revolving  amidships.     The  interior  is 
lighted  by  incandescent  lamps,  and  a  12,000  candle  search-light  is 
fitted   on  the  conning  tower.     The  following  mean  speeds  were 
realized  in  3-hour  trials:  Displacement  131  tons  (carrying  34  tons), 
>I>eed  20Mj ;  displacement  138,  speed  19-90 ;  with  load  displacement 
of  loT  tons,  ready  for  sea,  speed  18  55;  with  one  screw  going  and 
one  dragging,  17  knots  was  made ;  with  both  engines  and  one  boiler, 
17£  knots  ;  full  speed  astern,  1G  knots. 

'•Spain  has  now  the  fastest  torpedo  boat  in  the  world,  a  speed  of  Spain. 
2G'1S  knots  having  been  attained  in  the  trials  of  the  Ariete,  a 
147£-f<>ot  boat  built  by  Thornycroft.  Another  of  this  size  is  in 
course  of  construction,  to  be  named  the  Kayo ;  they  have  14^  ft. 
Iieam  and  4  ft.  9  ins.  draught,  and  are  propelled  by  twin  screws ;  the 
armament   consists  of  two  torpedo-tubes  and  four  machine-guns. 
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Yarrow  lias  two  boats  in  baud,  the  Halcon  and  Azor,  134£  ft.  long, 
14  ft.  beam,  to  make  over  23  knots  and  to  carry  the  same  armament 
as  the  Thornycrofts. 
Turkey.  «  The  Turkish  Admiralty  patronises  all  markets  for  torpedo  boat**, 
including  its  own  dockyards.  At  Constantinople  there  are  building 
four  boats,  100  ft.  4  ins.  long,  11  ft.  9  ins.  beam,  to  make  19£  knots : 
also  a  140-foot  boat,  16  ft.  broad,  G  ft.  10  ins.  draught,  110  tons 
displacement,  to  make  23  knots. 

"The  Germania  Company,  of  Stettin,  have  in  hand  nine  boats, 
121  ft.  4  ins.  long,  to  make  22  knots. 

"A  126-foot  boat  has  been  completed  by  Maudslay  Sons  &  Field  ; 
it  lias  15  ft.  beam,  and  averaged  21*7  knots  at  the  trials,  the 
maximum  being  23  4. 
United  "On  the  1st  of  July,  1887,  the  United  States  will  own  a  torpedu 
states.  boat,  the  Stiletto.  Her  load  displacement  is  35*65  tons,  of  which-9*2 
tons  are  weight  carried.  After  deducting  for  10  men,  1  boat,  2  tubes. 
3  torpedoes,  a  39-millimetre  H.R.C.,  and  600  rounds  for  it,  there 
would  be  left  4  tons  for  coal ;  3  more  tons  will  only  bring  her  down 
2  inches  more,  and  the  total,  7  tons,  will  carry  her  about  300  miles 
at  19  knots.  The  hull  is  divided  into  six  water-tight  compartments, 
from  all  of  which,  except  the  two  end  ones,  water  can  be  drawn  by 
an  ejector. 

"On  July  3,  1886,  six  runs  were  made  over  the  measured  knot,  on 
a  displacement  of  about  28  tons,  the  wind  being  fresh  and  the  water 
rough.  The  true  mean  of  the  six  runs  was  22*898  knots,  which 
exceeds  any  speed  ever  attained  by  a  boat  of  that  size.  During 
another  trial,  six  half-circles  were  made,  the  average  time  being 
41  seconds  to  starboard  and  47  seconds  to  port.  The  heel  was  not 
great  in  turning. 

"  The  essential  features  of  the  Stiletto,  regarded  as  a  torpedo  boat, 
may  be  summed  up  as  follows  :  being  built  with  a  wooden  skin,  she 
is  not  heated  up  to  such  an  intense  degree  as  the  steel  boats,  and  less 
water  would  enter  through  machine-gunshot  holes ;  the  economy  is 
great,  and  the  speed  satisfactory  and  well-sustained  ;  the  firemen  can 
easily  escape  from  the  closed  fire-room  ;  the  type  of  boiler  (Herreshoff 
coil)  is  good,  as  the  amount  of  steam  to  escape,  if  penetrated,  is  small, 
while  it  can  be  forced  to  any  extent. 
Nowlenfelt  "The  Nordenfelt,  a  submarine  torpedo  boat,  launched  in  March 
jubmariDo  lg87>  at  the  BalT0W  shipbuilding  Company's  Works,  is  the  largest 

and  most  powerful  eveT  yet  constructed.  The  length  is  123  ft: 
beam,  12  ft.;  depth,  a  little  over  12  ft.;  displacement  wholly 
immersod,  243  tons.    The  upper  part  of  the  turtle-back  is  plate*  I 
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with  one-inch  steel,  as  are  also  the  two  conning  towers.  Steam  at 
150  pounds  pressure  is  supplied  by  two  large  multitubular  boilers  to 
two  pairs  of  compound  engines  driving  a  four-throw  crank-shaft  and 
single  screw.  There  are  also  other  engines  for  sinking,  steering, 
circulating,  pumping,  driving  fans,  &c.  The  reservoirs  and  boilers 
hold  enough  superheated  steam  and  water  to  propel  the  boat  20  miles 
with  the  fires  out.  The  ordinary  coal  capacity  is  8  tons,  which  will 
drive  her  1000  miles  at  8  knots ;  20  tons  can  also  be  stowed  in  the 
three  cold-water  ballast  tanks.  In  a  recent  preliminary  trial,  a  speed 
of  6  to  8  knots  was  attained  with  fires  out  and  only  the  two  turrets 
showing ;  with  a  less  displacement,  and  steam  up,  she  made  about  13 
or  14  knots.  There  is  an  apparatus  by  which  the  speed  of  the  two 
vertically-placed  screws  which  pull  the  boat  down  under  water,  may 
bc  increased  or  decreased  independently,  to  keep  her  in  a  horizontal 
position.  The  offensive  power  is  vested  in  two  tubes  and  four  fish 
torpedoes,  and  for  defence  she  will  carry  two  Nordenfelt  guns." 
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CliAPTEli  XIII. 

Merchant  .Steamship*. 

The  first  steamer  designed  expressly  for  voyages  between  Euroj>e 
and  America  was  the  Great  Western,  built  by  Patterson  of  Bristol, 
and  engined  by  Maudslay  of  London,  under  the  superintendence 
of  Sir  I.  K.  Brunei.  Constructed  of  wood,  she  was  launched  on  the 
19th  of  July,  1837.  Her  dimensions  were  as  follows:  length 
between  the  perpendiculars,  212  ft.;  breadth,  35  ft.  4  in. ;  and  dis- 
placement, 2300  tons.  She  was  propelled  by  paddles.  This  ship 
crossed  the  Atlantic  in  1838. 

In  1840  the  Cunard  Company  made  their  first  passage  across  the 
Atlantic,  from  Liverpool  to  Boston,  in  the  Britannia,  also  of  wood 
and  propelled  by  paddles.  This  ship  and  her  sisters,  the  Acadia, 
Caledonia,  and  Columbia,  were  uf  nearly  the  same  size  and  proportions 
as  the  Great  Western.  They  were  of  1200  tons  gross  register,  and 
the  engines  were  of  440  nominal  horse-power.  They  made  their 
jmssages  at  a  speed  of  about  8^  knots  an  hour. 

In  1843  Brunei  made  a  new  and  most  striking  advance,  producing 
in  that  year  the  ocean-going  steamship  Great  Britain,  built  of  iron, 
and  propelled  by  the  screw.    This  ship  was  286  ft.  long. 

The  first  iron  ship  built  for  the  Cunard  Company  was  not  com- 
menced until  1852.  Their  celebrated  iron  paddle-steamer  Persia  was 
built  in  1856. 

In  1850  the  Inman  Line  was  established,  the  first  ship  being  the 
City  of  Glasgow,  an  iron  screw  steamer,  built  for  carrying  passengers 
from  the  Port  of  Liverpool. 

The  White  Star  Line,  which  started  in  1870,  produced  in  1874 
the  two  splendid  steamers  Britannic  and  Germanic,  455  ft.  long, 
and  making  an  average  ocean  speed  of  15  knots  an  hour.  These 
ships  represent  in  provision  for  security  of  life,  by  care  in  construction 
and  good  subdivision,  a  remarkable  example  of  resolution  on  the  part 
of  owners  and  builders  to  take  no  advantage  of  the  abandonment 
by  the  Government  in  1862  of  all  legislative  control  over  internal 
subdivision  in  mail  and  passenger  ships.  They  gave  as  much  in  this 
respect  as  the  Government  had  been  vainly  asked  by  the  Council  of 
the  Institution  of  Naval  Architects  in  1867  to  impose  by  statute. 
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Tlie  White  Star  steamer  Baltic  had  in  1873  reduced  the  passage 
to  7  d.  20  h.  0  m.  The  Britannic  still  further  reduced  the  time  from 
Queenstown  to  New  York,  in  187G,  to  7  d.  10  h.  f>3  m.  The  last 
mentioned  steamer  averaged  for  the  year  1870,  7  d.  18  h.  20  m. 
outwards,  and  7  d.  20  h.  56  m.  homewards,  while  for  the  last  ten  years 
her  average  has  been  8  d.  9  h.  30  m.  outwards,  and  8  d.  1  h.  48  m. 
homewards.  The  quickest  run  she  lias  accomplished  was — surprising 
to  relate — made  in  February  of  the  present  year  (1887),  when  she 
crossed  from  New  York  to  Queenstown  in  7  d.  9  h.  40  m. — nearly 
thirteen  years  after  she  was  built,  and  with  her  original  boilers  on 
l>oard. 

The  following  remarkable  fact  in  connection  with  the  Britannic 
and  her  sister  ship  the  Germanic  deserves  notice,  as  it  is  probably 
unexampled  in  the  records  of  ocean  steaming. 

These  two  vessels,  during  the  seven  years  ending  1880,  each 
Informed  71  voyages  from  Queenstown  to  New  York,  covering 
201,000  miles.  The  average  time  of  the  Britannic  was  8  d.  1 1  h.  .57  m., 
and  that  of  the  (  lermanic  8  d.  11  h.  30  m. ! 

Between  1874  and  1879  no  further  great  advance  was  made  in 
Atlantic  steaming ;  but  in  that  year  the  Arizona  was  added  to  the 
(Tiiion  Line,  and  she  proved  to  be  somewhat  faster  than  the  Britannic. 

Stimulated  by  this,  the  Cunard  Company  produced  the  Gallia  and 
Servia,  and  the  Ininan  Company  the  City  of  Borne  in  1881.  In  the 
same  year  the  Guion  Line  brought  out  the  Alaska;  and  in  1883 
the  Oregon  was  built  for  that  line,  but  was  purchased  and  worked 
by  the  Cunard  Company.  This  latter  Company  brought  out  the 
Aurania  in  1883,  and  the  Umbria  and  Etruria  in  1885. 

The  America  had  been  built  during  this  period  for  the  National 
Line,  and  had  proved  to  be  a  very  successful  ship.  The  great  depression 
in  trade  which  followed  induced  the  owners  of  this  ship  to  sell  her 
in  1886-7  to  the  Italian  Government  She  is  now  named  the 
Kritreo. 

Taking  the  ships  in  the  order  of  their  absolutely  fastest  passage, 

out  or  borne,  they  stand  as  follows : — 

nniit.  i>. 
'  Umbria  (out)      .....  0 


1881 

to 
ltt85  1 


Etruria  (out) 
Oregon  (out) 
America  (home)  . 
Alaska  (home) 
City  of  Home  (out) 
Aurania  (home)  . 
Servia  (home) 
1871-3    Britannic  (home) . 
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With  the  frequent  improvements  which  are  taking  place  in  Marine 
engineering,  it  is  not  easy  to  look  very  far  ahead,  but  it  may  safely 
Ikj  predicted  that  the  next  development  in  high  class  merchant 
steamers  will  prove  a  remarkable  one,  and  it  would  seem  that  the 
policy  which  has  been  advocated  by  various  practical  administrators 
of  the  Admiralty,  regarding  the  attitude  of  that  department  towards 
the  Mercantile  Marine,  has  at  last  been  brought  to  fruition  with 
results  wliich  cannot  but  conduce  to  the  national  advantage. 
Newshijw      The  White  Star  Line—as  in  1870  and  1874-5 — appear  to  be 

^Jh\w   aSain  about  to  ^  the  lead  in  ^  directio11  indicated.    This  com- 
pany have  now  on  the  stocks  the  first  of  two  steamers  for  their 

Atlantic  service,  answering  to  tlie  most  recent  and  the  liighest  type 

of  Admiralty  requirements  for  armed  cruisers.    The  dimensions  are 

said  to  be— length,  565  ft. ;  breadth,  58  ft ;  gross  tonnage,  about 

10,000  tons,  with  a  speed  equal  to  any  merchant  steamer  now 

crossing  the  Atlantic, 

There  will  be  one  or  two  features  in  these  new  White  Star  ship??, 
which  deserve  special  attention.  While  all  the  preceding  steamers 
built  by  Messrs.  Harland  and  Wolff  for  this  company  have  been  well 
subdivided  by  transverse  bulkheads,  a  marked  advance  will  be  made  in 
the  new  vessels  by  the  addition  of  a  longitudinal  bulkhead  running 
the  entire  length  of  the  ship,  and  extending  upwards  from  the  keel 
to  above  the  water-line,  dividing  the  engine  room  and  stoke-hold  into 
two  distinct  parts  fore  and  aft  In  the  event  of  their  being  employed 
as  armed  cruisers,  the  great  value  of  tliis  provision  is  obvious. 

The  motive  power  is  to  consist  of  two  sets  of  triple  expansion 
engines,  the  various  parts  of  which  will  be  intercliangeable — driving 
twin  screw  propellers.  The  engines  and  boilers  will  be  arranged  in 
separate  compartments  below  the  water-line,  and  will  l>e  furnished 
with  forced  draught.  Abreast  of  engines  will  be  the  coal  bunkers,  so 
arranged  as  to  form  a  protection  from  shot  in  case  of  hostilities. 

Arrangements  will  be  made  for  steering  below  the  water  line,  so  as 
to  provide  against  damage  to  steering  gear,  or  the  rudder  head  being 
shot  away  in  action. 

It  is  noteworthy  that  the  length  of  these  vessels  is  identical  with 
that  given  in  designs  prepared  for  the  White  Star  Company  in  1880, 
but  circumstances  were  not  then  favourable  to  the  building  of  ships  of 
this  type,  and  the  public  may  now  be  congratulated  upon  the  fortui- 
tous combination  of  events  which  led  to  the  co-operation  of  the 
Admiralty  and  the  Post  Office  in  encouraging  shipowners  to  build 
and  maintain  vessels  wliich  are  likely  to  prove  of  real  service  in 
times  of  national  danger. 
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For  die  new  Inman  and  International  Steamsliip  Company  two  Now 
ships  are  building  by  Messrs.  J.  &  G.  Thomson,  of  Clydebank,  which  ^i"*' 
are  intended  to  be  as  n  narkable  for  progress  in  some  respects  as  the 
White  Star  ships.    In  resj»ect  of  size,  engine-power,  and  speed,  they 
will  bv  powerful  comp  '  *  trs  with  all  the  Atlantic  liners  built  and 
building. 

These  two  vessels,  to  K  called  the  City  of  New  York  and  the  City 
of  Paris,  ar  .  525  ft.  on  t'ie  water-line,  by  63  ft.  beam,  by  42  ft.  deep. 
They  arc  built  through  ut  of  steel,  having  four  complete  steel  decks, 
aud  a  parti*  1  steel  decT .  They  are  divided  into  fifteen  main  water- 
light  eompe  tments  by  fourteen  transverse  bulkheads.  None  of 
these  bulkhe  ids  have  opeuings  at  a  point  lower  than  lift,  above  the 
water-line,  n  d  only  tliree  amidshii*  are  perforated  in  this  way,  so 
that  the  vessels  are  in  no  way  dependent  for  safety  in  collision  upon 
water-tight  do  s.  Tiny  could  be  struck  upon  any  bulkhead  in  the 
shiv,  and  any  two  oi  even  three  compartments  could  be  flooded, 
without  rendering  the  vessels  uuseaworthy.  A  double  bottom  is 
fitted  throughout  the  vhole  length  of  the  ship,  which  gives  addi- 
tional strength  and  saswty  and  a  complete  command  of  trim  and 
stability. 

These  vessels  and  the  new  White  Star  sliips  will  be  the  first  high- 
speed passenger  steamers  fitted  with  twin  screws,  and  their  owners 
think  that  with  this  iplication  of  machinery,  and  the  absolute 
separation  of  compartments,  they  are  practically  free  from  risk  of 
complete  breakdown,  oi  even  delay  of  more  than  a  few  hours  in 
completing  a  passage.  They  have  accommodation  for  650  first-class 
passengers,  200  second,  md,  if  necessary,  for  a  few  emigrants.  The 
1  toilers  are  in  tliree  serrate  water-tight  compartments,  and  the 
engines  are  in  two  other  separate  compartments. 

The  s  loons  will  be  on  he  upper  deck,  and  formed  upon  Thomson's 
dome  sy  jtem,  similar  to  \  hat  fitted  in  s.s.  America.  Their  pro- 
menade uecks  will  be  <  f  sufficient  strength  to  work  a  large  number 
of  breech  -  j  oading  guns, .  uc\  as  are  carried  in  armed  cruisers.  It  is 
expectod  that  their  spet  I  \»  ill  be  superior  to  anything  at  present  on 
the  Atlantic. 

They  will  be  fitted  throughout  with  hydraulic  gear  lor  working 
cargo,  cables,  and  steering  gear,  and  for  many  other  uses  throughout 
the  ship,  such  as  lifts  for  stores  and  men. 

As  the  owners  of  these  two  ships  are  principally  American,  there 
are  influential  advocates  in  the  United  States  of  a  law  nationalizing 
the  ships  of  this  company,  notwithstanding  that  they  have  been 
built  abroad.   It  is  therefore  quite  possible  that  these  ships  may  be 
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subsidized  by  the  United  Spates  Government,  and  partly  manned  by 
the  State  Navy. 

The  number  of  British  steamships  of  large  size  (2000  tons  net 
register  and  upwards)  was,  according  to  Lloyd's  Universal  Register 
for  1886,  280.  Of  similar  ships  belonging  to  other  nations  at  that 
date  the  number  was  as  follows :  French,  Oft  ;  German,  24 ;  American 
(United  States),  21;  Spanish,  9;  Italian /8 ;  Dutch,  8;  Belgian,  8; 
Austrian,  5;  Russian,  1;  Danish,  1;  the  total  number  being  150. 
Of  the  280  British  ships,  30  were  of  3000  tons  net  register  and 
upwards.  Ships  of  these  dimensions  possessed  by  other  countries 
were  as  follows :  France,  9 ;  Italy,  2 ;  Belgium,  2 ;  United  States,  1 ; 
total  number,  14. 

The  principal  British  owners  of  ships  of  2000  tons  net  and 
upwards  are:— 


Peninsular  and  Oriental  Co. 
Anchor  Line  . 
White  Star  Co. 
National  Co.  . 
Allan  Line 
Geo.  Smith  &  Sons  . 
Pacific  Steam  Nav.  Co. 
British  India  Steam  Nav.  Co. 
Cunard  Co.  . 
Donald  Currie  &  Co. 
tJnion  Steamship  Co. 
British  Shipowners  Co. 
Orient  Steam  Nav.  Co. 
^Eastern  Steamship  Co. 
Clan  Line      .  . 
W.  Johnston  &  Co. 
Mississippi  and  Dominion  Co. 
New  Zealand  Shipping  Co. 
Royal  Exchange  Shipping  Co. 


London 
Glasgow 
Liverpool 
»» 

Glasgow 
»> 

Liverpool 
London 
Liverpool 
London 
Southampton 
Liverpool 
London 

« 

Glasgow  and 
Liverpool 
it 

London 


Ship*. 

20 
18 
13 
12 
12 
11 
10 
10 

y 

7 
7 
« 
« 
6 

Liverpool  5 
f> 
5 
f» 
5 


Foreign  The  principal  foreign  owners  of  ships  of  2000  tons  net  and 
jjyof  lipwardsare:_ 


Messageries  Mari times     .       ,  , 

Marseilles  . 

28 

Compagnie  Generate  Transatlantic  ue  . 

Paris  . 

12 

Hamburg  Amerikan 

Hamburg 

12 

Norddeutscher  Lloyds 

Bremen 

10 

Socilte'    Anonyme    de  Navigation) 
Belge-Amcricaine        .       .  .) 

Antwerp 

8 

Compagnie  de  Transport  &  Vapeur 

Havre 

7 

„       Nationale  de  Navigation  . 

Marseilles  . 

5 

Lloyd  Austro-Ungarico  . 

Trieste 

5 

Stoomvart  Maatschappij  Ni  derlandsche 

Amsterdam  . 

5 

Digitized  by  Google 


MERCHANT  STEAMSHIPS.  165 

The  Feiiiiisulttr  ami  Oriental  Steam  Navigation  Company,  wliich  The 
began  its  operations  in  1837,  ami  has  employed  during  its  fifty  I,J2J?bim1 
vears  of  existence  lf>3  ships,  has  now  a  fleet  built  and  building  oriental 

°  Steam 


of  53  ships,  with  a  gross  registered  tonnage  of  200,000.    These  Naviga- 
tion Com- 


are  all  propelled  by  single  screws,  and  are  built  either  of  irou  or 
steel. 

The  first  sliip  built  of  steel  for  this  company  was  the  Ravenna, 
constructed  by  Messrs.  Denny  of  Dumbarton  in  1880.  They  hare 
now  eighteen  steel  ships  built  and  building. 

There  is  only  one  ship  in  the  fleet  as  much  as  twenty-five  years 
old  ;  and  she  was  lengthened,  and  had  new  engines  given  her  twelve 
years  ago.  Since  the  formation  of  the  Admiralty  List  in  1876,  the 
ships  of  this  company  have,  as  a  general  rule,  been  built  to  satisfy 
the  Admiralty  conditions  as  to  division  into  compartments. 

In  the  last  four  ships  there  are  eight  bulkheads  extending  to  the 
main  deck.  This  deck,  at  the  average  draught  of  22£  feet,  is  six 
feet  above  water.  Of  these  eight  bulkheads,  five  extend  one  deck 
higher  than  the  main  deck. 

These  ships  have  in  all  twenty -one  water-tight  compartments. 

Commencing  with  7  lbs.  pressure  of  steam  per  square  inch  in 
the  boilers  of  their  ships,  this  company  reached  40  lbs.  in  1870  ;  70 
lbs.  in  1874 ;  80  lbs.  in  1880 ;  90  lbs.  in  1881 ;  140  lbs.  with  triple 
expansion  engines  in  1885;  and  150  lbs.  in  the  latest  ships. 

In  1880,  the  highest  engine  power  they  -had  reached  was  3,800 
horses.  In  the  newest  ships  it  is  7000  horses.  This  high  power 
is  rendered  possible,  with  a  reasonable  expenditure  of  fuel,  by  the 
fact  that  a  horse  power  can  now  be  produced,  with  the  propelling 
machinery  employed,  with  as  little  as  16  lbs.  of  fuel  per  I.H.P.  per 
hour. 

By  the  courtesy  of  Mr.  Sutherland,  the  following  details  of  the 
new  ships  have  been  furnished  for  the  present  work  : — 

Victoria,  Oceana,  Britannia  and  Arcadia. 

ft.  In. 

Length  from  the  fore-aide  of  stem  to  the  after-side  of  stern-)  4G(J  Q 

J)O0t  *  •  *  •  •  •  «  .  i 

Breadth,  moulded  52  0 

Depth  from  top  of  keel  to  t  >p  of  spar  deck  beams  at  the)    g-  q 
middle    .       .  .       .       .  .  .} 

Builder's  Draught  of  water  25  6 

Displacement  to  this  draught   10,860  tons 

 &  :  :  -Z 

The  propeller  of  each  ship  is  four-bladed  of  20^  feet  diameter. 
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The  steam  cylinders  are  40  in.,  63  in.,  ami  1 00  in.  in  diameter ; 
and  the  length  of  the  stroke  of  the  engines  is  six  feet 

Two  of  the  boilers  are  14  ft  8  in.  in  diameter  and  18^  feet  long ; 
and  four  are  13  ft.  8  in.  in  diameter  and  17  feet  long.  There  is. 
besides,  an  auxiliary  boiler  12£  feet  in  diameter,  and  10  feet  long. 

The  crane  serv  ice,  capstans,  and  cargo  gear  are  worked  by  water 
power. 

The  electrical  machinery  will  maintain  several  search  lights  in 
addition  to  the  internal  service  of  500  incandescent  lamps. 

The  refrigerating  room  for  preserving  meat  and  fruit  occupies 
about  30,000  cubic  feet  of  space  in  the  after  hold. 

The  regular  or  normal  fuel  supply  for  the  ships  is  87G  tons,  and 
there  are  reserve  bunkers  admitting  of  1,000  tons  further  supply  if 
required  for  any  special  and  extended  service. 

The  troop  decks  will  carry  about  l,.r»00  men  outside  the  first  and 
second  saloon  cabins. 

Positions  have  been  assigned  for  twelve  guns  should  the  ships 
be  taken  up  by  the  Government  for  armament  as  war  auxiliaries. 
fcu»iu«hip  The  Ormuz  was  designed  and  built  for  the  Australian  Passenger 
Orient'  Service  by  the  Fairfield  Shipbuilding  and  Engineering  Company. 
Steam  The  principal  dimensions  and  general  particulars  of  the  ship  are 
tion  (£."     as  follows 


Length  over  all       •       .  . 

„     between  perpendiculars  . 
Breadth  Moulded  . 
Displacement  at  load  line  . 
Mean  load  draught  of  water 
Gross  register  tonnage  . 
Effective  horse-power       .  . 


481  feet 

465  „ 
52  „ 
10,500  tons 
26  feet 
6,116 
8,500 


The  ship,  which  is  stated  to  have  obtained  a  speed  of  over  17£ 
knots  on  the  measured  mile,  is  thus  described  by  the  owners : — 

"  This  ship  is  wholly  built  of  mild  steel.  She  has  a  double  bottom, 
with  a  space  of  over  3  ft.  between  the  inner  and  outer  bottoms,  and 
this  is  divided  by  bulkheads  or  divisions  across  the  ship  into  many 
compartments,  which  are  again  subdivided  fore  and  aft  the  ship  by 
the  ship's  keel.  These  divisions  are  perfectly  water-tight,  so  that  no 
water  can  pass  from  one  side  of  the  ship  to  the  other  in  the  double 
Ijottom.  Above  the  double  bottom,  the  bulkheads  rise  in  most  cases 
to  the  height  of  the  upper  deck.  These  are  also  water-tight,  and  the 
holds  have  been  so  divided  that  -even  if  two  of  the  largest  of  them 
were  filled  with  water,  the  Ormuz  has  sufficient  surplus  buoyancy  to 
enable  her  to  keep  afloat  with  safety.    She  is  thus  fully  qualified 
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for  employment  as  a  war  cruiser,  and  her  name  lias  accordingly  )  *en 
placed  on  the  Admiralty  list,  after  survey  by  an  Admiralty  Officer. 

"The  engines  are  on  the  triple  expansion  principle.  The  high- 
pressure  cylinder  is  46  in.  in  diameter,  the  intermediate  cylinder 
73  in.,  and  the  low-pressure  112  in.,  all  having  a  stroke  of  0  ft. 

"  The  boilers  are  six  in  number  and  constructed  entirely  of  steel, 
and  adapted  for  a  working  pressure  of  150  lbs.  per  square  inch. 
Each  boiler  is  about  15  ft.  diameter  and  18  ft.  long,  and  fired  from 
l>oth  ends,  having  G  furnaces  of  corrugated  steel.  Two  additional 
boilers  are  fitted  for  use  in  connection  with  the  distillation  of  fresh 
from  sea  water,  also  for  working  the  fire  engines  and  for  general 
purposes.  There  are  also  a  number  of  fire  engines  capable  of 
throwing  about  300  tons  of  water  per  hour  through  the  fire  hose. 
The  total  pumping  power  on  board  is  capable  of  discharging  about 
3300  tons  of  water  per  hour." 

In  Octol>er  last  the  fastest  voyage  on.  record  between  England  and 
Australia  was  accomplished  by  the  Ormuz.  She  left  Suez  on  the 
27th  of  October,  and  arrived  at  King  George's  Sound  eighteen  days 
later,  November  the  14th,  and  landed  the  mails  and  passengers  in 
the  unprecedented  time  of  twenty-four  days  from  London.  Through- 
out the  voyage  from  the  head  of  the  Red  Sea  to  the  extreme  south- 
western corner  of  the  Australian  continent,  the  vessel  travelled  at  an 
average  speed  of  more  than  eighteen  miles  an  hour — a  rate  consider- 
ably in  advance  of  anything  yet  accomplished  on  the  voyage  to 
Australia. 

The  foil  owing  descriptions  of  ships  and  results  obtained  have 
l>een  taken  from  accounts  given  in  the  London  engineering  papers, 
Engineering  and  Engineer. 

The  Oroya  is  the  second  vessel  of  her  kind  which  tlie  Pacific  Steam  steamship 
Xavigation  Company  has  recently  added  to  its  large  and  magnificent  0rn>'*- 
fleet,  and  is  intended  to  ply  between  London  and  South  Australian 
ports  in  conjunction  with  the  steamers  of  the  Orient  Steam  Navigation 
Company.  The  sister  vessel,  Orizaba,  has  completed  her  first  voyage 
with  remarkable  success,  and  is  again  on  her  way  out  to  the  Antipodes. 
The  Oroya,  which  started  for  her  first  voyage  on  the  17th  of  March 
last,  reached  Adelaide  after  a  rapid  and  most  successful  run. 

Both  these  steamers  have  been  constructed  at  Barrow  by  the 
Barrow  Shipbuilding  Company. 

The  Oroya  is  460  ft.  in  length,  49  ft  in  breadth,  and  35  ft  6  in. 
depth  of  hold,  and  has  a  gross  register  tonnage  of  6200  tons.  She 
is  fitted  for  the  reception  of  126  first-class  and  154  second-class 
passengers  in  the  state-rooms,  which  extend  along  nearly  the  whole 
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range  of  the  main  deck,  and  has  also  accommodation  for  over  40O 
emigrants  in  the  'tween  decks  below.  She  also  curries  over  1000  tons 
of  cargo. 

During  the  very  successful  twelve  hours1  trial  in  the  Irish  Sea  on 
January  21st  and  22nd  of  this  year,  the  highest  indicated  horse- 
power developed  was  6751,  with  64-  5  revolutions  and  a  steam  pressure 
in  the  boilers  of  160  lb.,  the  vacuum  being  26  in.  The  mean  speed 
of  the  12  hours'  run  was  16*5  knots,  the  mean  displacement 
being  8840  tons,  on  a  mean  draught  of  22  ft.  7  in.  The  mean 
indicated  horse-power  for  the  whole  run  was  about  6500,  with  64 
revolutions. 

The  City  Some  twenty-five  years  have  elapsed  since  the  City  of  Dublin 
Wnil  1  Steam  Packet  Company  had  four  steamers — the  Leinster,  Ulster, 
Munster,  and  Connaught — constructed  to  carry  mails  and  ]*assengers 
between  Holyhead  and  Kingstown.  These  ships  were  unique,  of 
unsurpassed  dimensions  and  speed  for  such  a  service,  and  have  been 
in  every  way  successful.  They  are  still  plying  without  abatement  of 
speed,  comfort,  or  sea-going  qualities,  having  been  recently  fitted 
with  forced  draught  The  City  of  Dublin  Steam  Packet  Company 
determined,  however,  to  add  to  its  fleet,  and  the  Ireland  is  the  result 
of  this  determination. 

Built  by  Messrs  Laird  Brothel's,  the  Ireland  has  a  length  over  all 
of  380  ft.,  or  between  perpendiculars  of  360  ft.,  with  38  ft.  Ijeam,  and 
a  depth  in  hold  of  19  ft.  3  in.,  her  tonnage  l>eing  2590  tons  (  >.  M. 
She  is  built  entirely  of  Siemens  steel,  and  is  subdivided  by  steel 
water-tight  bulkheads  curried  to  the  upper  deck  into  eleven  comiwirt- 
ments,  so  arranged  that  the  engines  and  each  set  of  boilers  are  in 
separate  compartments,  and  in  the  event  of  damage  to  any  two 
compartments  the  sliip  would  still  have  sufficient  buoyancy. 

The  engines  are  oscillating,  of  the  ordinary  double  piston-rod  jet- 
condensing  type,  having  two  diagonal  air  pumps,  worked  by  an 
eccentric  on  the  intermediate  shaft.  The  cylinders  are  102  in. 
diameter  and  102  in.  stroke ;  the  piston-rods  are  of  steel,  10£  in. 
diameter.  The  entablatures  arc  of  cast  iron,  and  of  box  form,  and 
are  strongly  supported  by  eight  wrought-iron  columns,  each  9$  in. 
diameter.  The  shafts,  cranks,  and  crank  pins  arc  of  Whit  worth's 
fluid  compressed  steel,  the  shafts  being  24£  in.  diameter  in  the 
1  searings  and  hollow  throughout,  the  diameter  of  hole  being  equal  to 
one-half  the  diameter  of  shaft.  Each  cylinder  has  two  slide  valves, 
worked  by  a  link  motion  in  the  usual  way ;  anil  a  combined  steam 
and  hydraulic  starting  gear  enables  the  engineer  to  handle  these 
}>o\verful  engines  with  great  rapidity. 
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The  paddle-wheels  are  315  ft.  4  in.  in  diameter  over  the  flouts, 
with  eleven  floats  to  each  wheel,  13  ft.  wide,  and  5  ft.  9  in.  deep. 

.Steam  is  supplied  by  eight  rectangular  boilers  made  of  steel,  four 
placed  before  and  four  abaft  the  engines,  working  at  a  pressure  of 
30  lb.  per  square  inch. 

The  boilers  contain  in  all  tliirty-two  furnaces,  3108  tubes,  and 
have  a  total  heating  surface  of  22,750  square  feet,  and  a  grate  surface 
of  807  square  feet.  The  boilers  may  be  worked  under  natural 
draught  or  under  air  pressure,  sufficient  ventilation  being  provided 
for  the  former,  while  the  stokeholes  can  be  readily  put  under  air 
pressure  by  closing  the  ventilators  and  working  double  fans  placed 
on  deck.  These  double  fans  are  four  in  number,  8£  ft.  diameter, 
each  driven  by  two  separate  engines,  and  capable  of  maintaining  an 
air  pressure  equal  to  2 £  in.  of  water  in  the  stokeholes. 

Jet-condensing  engines  have  been  adopted  on  the  score  of  lightness, 
in  order  to  get  the  requisite  power  on  small  displacement;  and 
indeed  for  this  service,  where  the  run  from  port  to  port  is  very  short 
and  good  coal  obtainable  at  a  low  price,  compound  engines  do  not  ofFei 
any  advantage,  seeing  that  the  reduced  weight  of  coal  to  be  carried 
would  not  go  far  to  compensate  for  the  extra  weight  of  machinery 
nor  would  the  saving  in  cost  of  fuel  go  far  to  meet  the  extra  first  cost 
of  compound  engines. 

The  speed  of  the  Ireland  is  24  statute  miles  an  hour. 

With  the  new  puddle-steamer  Prince  of  Wales,  the  second  of  the  i<ivin>ooi 
two  vessels  built  for  the  Liverpool  and  Isle  of  Man  passenger  trade  „fjifti, 
bv  the  Fairfield  Shipbuilding  and  Engineering  Company,  a  still  l««w*>n^r 
greater  success  in  the  way  of  speed  has  been  scored  than  that  Prim*  of 
recorded  in  respect  of  the  Queen  Victoria,  the  sister  steamer.    When     a  e'" 
running  her  official  trial  trip  on  Thursday,  May  26,  she  ran  at  one 
time  at  the  extraordinary  rate  of  24^  knots  per  hour ;  but  the  official 
return  for  the  distance  between  Ailsa  Craig  and  Cumbrae  Lighthouse 
was  22*6  knots,  or  equal  to  26  statute  miles  per  hour.    This  vessel 
and  her  sister  ship  both  measure  340  ft.  by  39  ft.  by  24  ft.,  and  they 
are  registered  as  vessels  of  1500  tons  each.    They  will  each  carry 
1600  passengers,  in  addition  to  a  crew  of  60.    There  are  in  each  ship 
eight  water-tight  bulkheads,  seven  of  which  arc  carried  up  to  the 
muin  deck,  and  the  water-tight  doors  between  the  engines  and 
ljoiler  spaces  are  fitted  with  self-closing  arrangements.    The  engines 
are  of  the  compound  diagonal  and  direct-acting  type,  indicating  7000 
horse-power,  and  having  cylinders  of  61  in.  and  112  in.  respectively, 
with  piston  stroke  of  6  ft.  6  in.    Steam  is  supplied  by  four  double- 
ended  boilers,  15  ft.. in  diameter  and  19  ft.  6  in.  long,  fitted  with 
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twenty-four  of  Fox's  corrugated  furnaces,  and  adapted  for  a 
pressure  of  110  lb.  per  square  inch.    All  the  furnaces  are  fitted  with 
forced  draught. 

The  Fairfield  Sliipbuilding  and  Engineering  Company  (Limited), 
Govan,  recently  launched  the  Empress,  a  steel  paddle  steamer  of 
1200  tons  register,  which  has  been  constructed  for  service  in  the 
English  Channel.  Sister  ship  to  the  Victoria,  which  was  launched 
from  the  same  yard  last  year,  she  has  a  rndder  forward  and  aft,  so  as 
to  facilitate  her  movements  on  entering  and  leaving  the  Channel 
hartxrors,  and  she  measures  325  ft.  by  34  ft.  i>  in.  by  22  ft.  to  upper 
deck.  In  her  hull  there  are  eight  water-tight  bulkheads.  The 
steamer  is  being  fitted  with  a  set  of  compound  diagonal  direct-acting 
engines,  with  surface  condenser,  the  cylinders  being  58  in.  and  104  in. 
in  diameter  respectively,  and  both  adapted  for  a  piston  stroke  of 
<>  ft.  The  high-pressure  cylinder  is  placed  above  the  low-pressure 
cylinder.  Steam  of  110  lb.  pressure  will  be  supplied  by  four  double- 
ended  steel  boilers,  containing  collectively  twenty-four  of  Fox's 
corrugated  furnaces ;  and  arrangements  are  being  made  for  working 
the  boilers  with  forced  draught. 

The  idea  of  building  mercantile  vessels  in  such  a  way  that  they 
can  be  of  service  as  naval  cruisers  has  found  expression  in  an 
advanced  form  in  the  steamship  now  being  built  by  Messrs.  "William 
Doxford  and  Sons,  of  Sunderland,  for  the  China  Telegraph  Service. 
This  vessel  is  provided  with  all  the  usual  apparatus  for  the  laying 
and  repair  of  submarine  cables,  and  in  addition  she  carries  six  large 
guns.  Of  these,  four  are  in  the  'tween  decks,  with  specially  con- 
structed water-tight  ports,  and  two  long  range  6-in.  Armstrong 
breechloaders  are  on  the  upper  deck.  For  the  accommodation  of 
these  latter,  which  are  arranged  as  bow  and  stern  chasers,  the 
windlass  and  steering  gear  have  been  considerably  modified,  so  that 
they  may  offer  no  obstruction  to  the  fire.  The  guns  arc  mounted  on 
cylinders  f>  ft.  in  diameter,  built  of  steel,  on  the  'tween  decks,  and 
the  stern  weapon  has  an  all-round  fire  up  to  68  deg.  before  the  beam. 
The  hull  is  of  Siemens-Martin  steel,  J  in.  thick,  and  measures  220  ft. 
by  32  ft.  by  20  ft.,  and  the  ship  is  fitted  with  triple-expansion  engines 
indicating  1100  horse-power,  calculated  to  drive  it  at  13  knots  an  hour. 

Steel,  as  the  material  of  construction  in  shipbuilding,  is  attaining 
more  and  more  prominence  every  year.  It  is  but  a  very  few  years 
since  this  material  began  to  assume  any  prominence  at  all  in  the 
Clyde  shipbuilding  returns,  and  yet  the  returns  of  the  past  year 
show  that  the  total  output  of  steel  shipping  formed  about  five- 
eighths  of  the  whole    During  the  year  the  stwl-built  shipping 
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amounted  to  122,213  tons,  as  compared  with  53,091  tons  of  iron- 
built  shipping,  the  remaining  6C8  tons  being  built  of  wood.  In 
the  year  1881  the  steel  tonnage  built  was  only  70,000  tons,  as 
compared  with  261,500  tons  of  iron-built  shipping.  The  increase  is 
very  much  more  in  the  steam  tonnage  than  in  the  tonnage  of  sailing 
vessels.  In  the  year  1881,  for  example,  the  proportions  were  46,113 
tons  of  iron  shipping,  and  19,799  tons  of  steel  shipping.  The  returns 
for  1886,  in  respect  of  screw  steamers,  show  tliat  steel  was  employed 
in  building  69,002  tons  of  such  shipping,  while  the  output  of  iron- 
built  screw  steamers  was  only  4855  tons. 

In  December  1876  the  principal  British  shipowners  were  informed  Tbe^ 
by  the  Lords  Commissioners  of  the  Admiralty  that  a  register  or  j^t 
list  of  ships  complying  with  a  certain  condition— an  efficient  sub- 
division into  water-tight  compartments — would  be  kept   at  the 
Admiralty  with  a  view  to  their  utilisation  if  required  in  time  of  wnr, 
and  the  co-operation. of  the  owners  was  invited.* 

Five  years  afterwards,  of  the  large  ships  on  this  list  having 
average  ocean  speeds  of  12  knots  and  upwards,  the  distribution 
among  the  principal  companies  was  as  follows  : — 

No.  of  Ships.  Growtonnag*. 


13 

51,146 

10 

50,275 

White  8tar  Line  .... 

9 

37,556 

Peninsular  and  Oriental  Co.  . 

10 

35,182 

8 

33,064 

8 

26,878 

6 

26,574 

Donald  Carrie  &  Co.     .    .  . 

8 

25,389 

There  were,  in  1881,  twenty  companies  contributing  a  total  of  100 
ships  of  considerable  size,  good  ocean  speed,  and  fair  subdivision,  but 
72  per  cent,  belonged  as  shown  to  the  eight  above  mentioned. 

During  the  first  4£  years  of  the  existence  of  this  Admiralty  List 
of  sliips  fairly  divided  into  compartments  and  otherwise  suitable  for 
auxiliary  war  service,  the  number  of  ships  offered  for  the  list  was 
902.  Of  these  207  were  admitted.  Of  those  admitted  the  number 
lost  in  4£  years  was  one  in  twenty-seven,  while  of  those  not  admitted 
it  was  one  in  ten. 

Of  the  ships  on  the  Admiralty  List  which  were  lost,  all  were  lost 

•  The  steamer*  of  the  White  Star  Line  were  at  the  time  among  the  very  few 
merchant  ships  in  existence  which  complied  with  the  conditions  as  to  subdivision 
into  compartments  in  order  to  give  reasonable  provision  against  foundering  if 
injured  in  the  plating  under  water. 
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by  going  ashore,  and  none  by  collision.  Of  those  which  had  not 
Ijeen  admitted  to  the  list,  for  reasons  given  to  the  owners,  01  ships 
were  lost  in  4£  years,  and  of  these  24  foundered  at  sea,  14  direvtly 
from  collision  with  other  ships. 

The  actual  analysis  of  losses  is  as  follows  : — 


>"<;.  of  Sblp*. 

Oruw>  TV»nii»g*. 

14 
10 

8 
2S 
1 

20.090 
14.380 
l.">.2:57 
5:t.012 
'J.  273 

Collinion  with  other  vessels. 
Foundered  at  sea  from  various  caa*  ^. 
Si  ruck  rocks  und  foundered  in  deep  water. 
Wtnt  a»l:ore  and  became  tola!  wrecks. 
Destroyed  by  Are. 

During  this  same  ]>eriod  14  of  the  ship  on  the  Admiralty  list 
had  serious  collisions,  and  were  saved  by  their  water-tight  bulkheads. 
These  ships  were  : — 


Agia  Sofia 
Anclioria  . 
Arizona  . 
Italtio  . 
British  Queen 
Chiinboraxo 
City  of  Agra 
Helvetia  . 
KinsemU> 
Merlin 
Thcenician 
Sumatra  . 
Sutherland 
t'topia  . 


average 


Torn. 

41»iS 

r.u: 

3707 

;iK47 

4">5W 

♦»4r» 

24«* 

2T:U 
ocean 


In  18S."  the  number  of  ships  having 
12  knots  and  upwards  to   1S£  knots,  and  complying 
conditions  of  the  Admiralty  List,  had  increased  to  l.V 
nund>er  there  were  nine  principal  contributors,  making  70  per 
of  the  whole.    They  stood  as  follows : — 


sjteeds  o( 
with  the 
To  this 


 1  

No.  of  Shir*.  |   Grata  T.tmipr. 


Peninsular  and  Oriental  Co. 
Anchor  Line  . 
Cnuard  Line  . 
White  Star  Line 
Donald  Currie  X  Co. 
Pariflc  Mnil  Line 
ttnyal  Mail  Line.  . 
<  >rient  Line 
British  ludtn  Line  . 


2S 

111.1*1 

17 

71.004 

12 

<»,ssi 

13 

55.787 

11 

8 

:w.o»;4 

11 

29.. Mi» 

2t*...Hi» 

24,107 

4ai.£Bi 
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The  remarkable  increase  in  the  ships  of  the  Peninsular  and 
Oriental  Company,  placed  upon  the  list  between  1881  and  1885, 
marks  a  national  gain  which  can  only  be  properly  appreciated  by 
experts.  It  reflects  the  highest  credit  upon  the  management  of  that 
great  Company. 

At  this  date  the  155  ships  of  average  ocean  s]>eeds  of  12  knots  and 
upwards,  of  which  the  foregoing  formed  the  principal  constituents, 
had  a  gross  register  tonnage  of  035,000.  This  would  correspond 
with  about  900,000  tons  displacement. 

There  were  at  the  same  date  on  the  list  57  other  ships  of  158,500 
gross  register  tons,  capable  of  steaming  at  12  knots  for,  say,  6  to  12 
hours ;  and  198  ships  of  410,000  tons  of  lower  speeds. 

But  looking  only  at  the  superior  class  of  12  knots  to  18£  knots 
average  ocean  speeds,  the  tonnage  of  such  ships  on  the  Admiralty 
List  in  1885  was  25  per  cent,  greater  than  the  entire  French  State 
Navy  armoured  and  unarmoured,  built  and  building ;  or,  to  compare 
it  only  with  their  unarmoured  navy,  the  displacement  of  this 
superior  section  of  155  ships  on  the  list  in  1885  was  three  times  a* 
great  as  that  of  the  French  unarmoured  war  navy,  built  and  building 
at  that  date. 

In  the  fact  that  these  merchant  ships  had,  with  only  three  excep- 
tions, single  propeUers  and  unprotected  steering  apparatus,  the  French 
ships  of  war  had  not  much  advantage  over  thein.  The  war  ships 
had,  however,  the  great  advantage  of  submerged  propelling  machinery, 
while  in  the  merchant  steamers  the  propelling  engines  always 
extended  above  the  water  line.  It  is  not  pretended  that  the  actual 
fighting  ability  of  this  powerful  section  of  the  British  mercantile 
marine  against  a  war  navy  is  under  present  circumstances  consider- 
able. But  its  powers  must,  nevertheless,  be  in  the  highest  degree 
important  for  auxiliary  service  in  war,  and  the  development  of  its 
capacities  is  worthy  of  the  deepest  national  solicitude. 

In  the  spring  of  1885,  in  prospect  of  war,  10  ships  of  this  superior  Merchant 

class  as  to  speed  on  the  Admiralty  List  were  taken  up  in  different  "j^1*,  fur 

parts  of  the  world  as  armed  cruisers.    Thev  had  a  total  gross  tonnage  Wnr  ]'."r- 

*  11O0C8  iu 

of  78,397,  and  varied  in  average  ocean  s{»eed  from  12  to  18 £  knots,  igs.v 

Ten  of  these  ships  had  average  ocean  speeds  of  14  knots  and  up- 
wards, and  six  had  10  knots  and  upwards.  At  the  same  time  118 
transports  were  engaged.    Of  these  25  were  on  the  Admiralty  List. 

In  the  statement  of  the  First  Lord  of  the  Admiralty,  presented  to 
Parliament  with  the  Navy  Estimates  for  1 887-8,  reference  is  made 
to  the  utilisation  of  auxiliary  resources  as  follows : — 

"The  inquiries,  which  an  Intelligence  Department  must  needs 

i 

! 
I 

I 
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fcuv-i&i::t  make,  brought  before  the  Board  in  forcible  contrast  the  great  dis- 
L<ml  of  proportion  between  the  volume  of  floating  commerce  of  the  Empire 
tbe  to  be  protected  and  the  force  at  present  available  to  protect  it, 

fgfcT.    t}*  compared  with  the  mercantile  and  war  marine  of  foreign  nations. 

To  bring  the  British  Navy  and  commerce  into  the  same  relative 
proportion  as  that  which  exists  elsewhere  in  Europe  is  neither 
needed  nor  practicable.  To  cany  out  a  plan  which,  at  the  approach 
of  war,  would  immediately  convert  our  fastest  and  most  powerful 
merchant-vessels  into  effective  war-cruisers,  and  thus  turn  die 
svssailed  into  assailants,  seemed  a  natural  solution  of  the  difficulty ; 
but  there  were  various  obstacles  to  its  realization.  The  cost  of 
retainers,  the  difficulty  of  providing  crews  and  stokers,  the  delay  in 
the  alterations  necessary,  the  contingency  that  when  wanted  the 
vessel  might  be  at  the  other  end  of  the  world — these  difficulties  in 
combination  deterred  previous  Boards  from  making  the  experiment. 

The  enormous  sums  spent  in  taking  up  vessels  in  1885,  many  of 
which  never  left  harbour,  and  the  long  delay  in  getting  the  guns  and 
fittings  into  the  Oregon,  the  only  vessel  thoroughly  equipped  of  all 
those  hired,  impressed  upon  my  colleagues  and  myself  the  duty  of 
taking  some  action  in  the  matter.  Exceptional  speed  and  strength 
are  the  only  desiderata  of  a  mercantile  cruiser.  It  occurred  to  us 
that  the  Tost  Office  expenditure  might  be  utilized,  and  that  if  we 
worked  in  combination,  postal  contracts  could  be  associated  with 
conditions  by  which  the  use  of  the  vessels  carrying  the  mails  might 
under  certain  contingencies  he  economically  secured  to  the  State. 
The  revision  of  the  North  American  contract  was  a  most  favourable 
opportunity  for  a  trial  of  the  idea.  The  White  Star  Company,  one 
of  the  tenderers,  had,  in  August  last,  expressed  their  willingness  to- 
build  two  vessels  to  be  approved  by  the  Admiralty,  of  a  speed  and 
strength  superior  to  any .  merchant-ship  afloat,  Kith  engines  and 
boilers  below  water,  with  fittings  for  guns  built  in  during  con- 
struction, and,  when  manned,  with  half  crews  of  Naval  Reserve  men. 

In  return  for  their  use,  the  company  requested  an  annual  subsidy 
which  would  recoup  the  owners  a  portion  of  the  larger  outlay  the 
exceptional  construction  of  the  vessels  required. 

The  Cunard  Company,  another  of  the  tenderers,  has  the  fastest 
English  ships  afloat  A  large  portion  of  the  officers  and  men  in  the 
employ  of  the  Cunard  Company  are  Naval  Beserve  men.  Their 
ships  are  never  more  than  eight  days  distant  from  Liverpool,  and 
tlierefore,  always  obtainable  at  short  notice. 

The  Admiralty,  after  full  consultation  with  the  Treasury  and  Post 
Office,  commenced  negotiations  with  these  two  companies. 
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They  were  influenced  greatly  by  this  consideration,  that  merchant 
vessels,  when  armed,  to  be  really  serviceable,  should  have  exceptional 
speed  and  coal  capacity,  enabling  them  to  overhaul  the  weak  and  to 
escape  from  the  strong. 

Such  exceptional  speed  entails  a  primary  cost  in  engines  and 
boilers,  and  a  consumption  in  coal  that  renders  the  remunerative 
employment  of  the  vessel  very  difficult.  Only  a  few  of  the  richest 
and  best-conducted  passenger  lines  can  afford  to  build  such  vessels, 
and  the  profits  derived  from  their  employment  in  recent  years  have 
been  small.  •  • 

Unless  some  inducement  is  given  by  the  English  Government  to 
continue  the  building  of  such  vessels,  they  must  diminish  in  number, 
whereas  abroad,  by  subsidies,  their  construction  is  directly  encouraged. 
It  is  neither  to  the  credit  of  the  country,  nor  for  the  advantage  of 
our  Marine,  that  vessels  of  this  class  should  mostly  be  under  foreign 
flags. 

The  arrangement  made  with  the  two  companies  differs  in  detail, 
but  is  the  same  in  principle. 

By  the  payment  of  an  annual  subsidy,  reduced  one-fourth  so  long 
as  the  mail  contract  lasts,  the  Government  obtain  from  the  Cunard 
Company  the  use  of  the  Aurania,  Etruria,  and  Umbria,  in  time  of 
emergency  at  a  price  fixed  both  as  regards  hire  or  sale.  The  necessary 
platforms  and  fittings  for  carrying  guns  are  to  be  put  in  at  once ; 
the  crews  of  the  ships  to  be  half  Naval  Reserve  men ;  the  owner  to 
take  charge  of  the  gun  mountings  required.  Under  this  arrangement, 
it  is  believed  that  within  a  week  all  three  vessels  could  be  fitted, 
armed,  stored,  and  manned  as  armed  cruisers.  The  use,  at  fixed 
prices,  of  the  remainder  of  the  fleet,  if  required,  was  a  secondary 
condition  of  the  contract. 

With  the  White  Star  the  arrangement  was  practically  the  same, 
except  that  no  payment  was  to  )ie  made  till  the  two  new  ships  to  Ite 
built  were  ready  for  sea. 

By  tliis  arrangement  the  Admiralty  have  obtained,  at  a  moderate 
annual  cost*  the  use  for  five  years  of  the  three  fastest  steamers  afloat, 
and  two  even  faster,  when  constructed. 

Negotiations  with  the  Australian  Colonies  have  for  some  time 
past  been  carried  on,  which,  though  not  concluded,  will,  we  hope, 
result  in  those  countries  contributing  towards  an  extension  of  the 
Imperial  Navy,  and  maintaining,  as  an  integral  part  of  the  fleet,  an 
Australian  squadron,  in  addition  to  the  force  which  has  hitherto 
l>ecn  stationed  in  those  waters." 

In  further  explanation  of  the  First  Lord's  Memorandum  it  may  be 
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Mated  that  the  White  Star  line  undertakes  to  hold  at  the  disposition 
of  the  Admiralty  for  purchase  or  hire  at  option,  at  any  time  during 
the  continuance  of  this  agreement,  the  following  vessels,  without 
eharge,  viz. :— 


Tons. 

V.lue. 

5,004 

£130,000 

Germanic  

5,008 

130,000  | 

3,888 

100,000 

3,867 

100,000 

In  the  event  of  purchase  the  foregoing  prices  are  to  he  held  as  the 
values  of  the  vessels  on  January  I,  1887,  plus  10  per  cent,  for  com- 
pulsory sale,  less  an  ahatement  of  G  per  cent,  per  annum  on  the  depre- 
ciated annual  value  for  the  period  that  may  elapse  between  the  1  st  of 
Jauuary,  1887,  and  the  date  of  purchase  by  the  Government  In 
such  case  the  company  shall  be  entitled  to  remove  from  the  ship  or 
ships  the  plated-ware,  cutlery,  crystal,  earthenware,  blankets,  counter- 
panes, and  linens,  which  articles  are  not  to  be  considered  as  part  of 
the  equipment  of  the  ships.  Such  quantities,  however,  as  may  be 
necessary  for  the  officers  and  warrant  officers  that  would  form  part  of 
the  ship's  complement,  if  used  as  an  armed  cruiser,  are  to  be  left  on 
bonrd  free  of  charge. 

The  rate  of  hire  of  the  before-named  vessels,  of  any  or  all,  is  fixed 
at  the  rate  of  20  shillings  per  gross  registered  ton  per  month  if  the 
owner  provides  the  crew,  or  at  the  rate  of  15  shillings  per  gross  regis- 
tered ton  if  the  Admiralty  provide  the  crew.  All  risks  of  capture  and 
of  hostilities  are  assumed  by  the  Admiralty.  The  company  is  to  be 
allowed  seven  days'  pay  at  the  stipulated  rate  of  hire,  for  any  of  the 
vessels  chartered,  for  taking  down  cabin  fittings  not  required  by  the 
Admiralty,  and  ten  days  on  the  same  pay  at  the  termination  of  the 
service  for  replacing  those  fittings,  the  work  of  dismounting,  dis- 
mantling, and  reinstating  to  be  performed  by  the  company  at  the 
.•xpense  of  the  Admiralty. 

Should  the  Government  hire,  and  subsequently  elect  to  purchase 
any  steamer  under  this  agreement,  three-eighths  of  the  amount  of 
hire  paid  during  the  period,  not  exceeding  six  months  immediately 
pi-ending  the  purchase,  will  be  allowed  by  way  of  rebate  from  the 
amount  of  purchase-money  provided  by  these  presents. 
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During  the  currency  of  this  contract  any  vessels  which  may  be 
substituted  in  the  mail  service  for  those  before-named,  except  the 
steamers  hereinafter  referred  to,  shall  also  be  subject  to  the  like  con- 
ditions as  regards  purchase  and  hire.  In  the  event  of  purchase  the 
price  shall  be  fixed  at  the  cost  price  to  the  company,  with  10  per  cent 
additional  for  compulsory  sale,  less  an  abatement  in  the  manner 
previously  provided. 

The  company  agree  to  construct  two  vessels  of  such  type  and  speed 
as  shall  render  them  specially  suitable  for  service  as  armed  cruisers, 
and  in  accordance  with  the  plans  and  specifications  approved  by  the 
Admiralty.  In  consideration  the  Admiralty  agree  to  pay  to  the 
company  for  these  vessels  so  approved  an  annual  subvention,  payable 
half-y early,  at  the  rate  of  15  shillings  per  gross  registered  ton  per 
annum,  such  subvention  to  commence  from  the  date  on  which  these 
vessels,  respectively,  start  on  their  first  voyage  with  the  mails,  and  to 
be  continued  yearly  for  a  minimum  period  of  five  years,  terminable 
at  the  end  of  five  years  or  thereafter  on  twelve  months'  previous 
notice,  always  provided  that  no  subvention  is  payable  to  any  vessel 
after  January  1, 1894,  if  the  Admiralty  shall  have  given  the  twelve 
months'  previous  notice. 

The  Director  of  Naval  Construction  reports  that  the  plans  of  these 
two  proposed  new  vessels  provide  vessels  far  in  advance  of  anything 
that  has  yet  been  submitted  to  the  Admiralty  for  the  purpose  of 
armed  cruisers.  They  are  to  be  of  large  size,  of  exceedingly  high 
speed,  provided  with  twin  screws,  have  their  engines  and  boilers  placed 
below  the  water-line,  be  divided  into  numerous  compartments,  and 
have  protected  steering  gear.  They  will  be  capable  of  conveying 
fully  2000  men,  whom  they  could  land  at  Bombay  via  the  Suez  Canal 
in  fourteen  days,  or  via  the  Cape  in  twenty-two  and  one-half  days. 
Their  coal  capacity  will  enable  them  to  keep  the  sea  for  probably  not 
less  than  three  months. 

In  the  event  of  the  company  ceasing  to  carry  the  mails  under  the 
contract  before  the  company  shall  have  received  five  annual  subven- 
tions, they  shall  be  entitled  to  receive  for  any  part  of  the  period  that 
may  not  have  expired  at  the  time  of  the  termination  of  the  mail 
contract  a  subvention  of  20  shillings  per  registered  ton  per  annum, 
in  lieu  of  15  shillings.  In  consideration  of  the  subvention  the  com- 
pany  is  precluded  from  entertaining,  in  connection  with  any  of  the 
vessels  referred  to  in  this  contract,  oners  for  sale  or  charter  for  a 
period  exceeding  five  weeks,  unless  in  case  of  a  longer  charter  with 
the  approval  of  the  Admiralty  previously  obtained,  without  first 
giving  to  the  Admiralty  the  option  of  exercising  the  pre-emption  to 
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purchase  or  lure,  such  option  to  be  exercised  as  regards  any  vessel 
receiving  a  subvention  within  seven  days,  and  as  regards  the  other 
vessels  within  forty-eight  hours. 

Should  the  Admiralty  elect  to  charter  any  vessel  receiving  the 
subvention,  the  rate  of  hire  for  such  vessel  to  be  at  the  rate  of  2u 
shillings  per  gross  registered  ton  per  month,  the  Admiralty  providing 
the  crew,  or  22^  shillings  per  ton,  if  the  owners  are  required  to  tiud 
the  crew.  In  the  former  case  the  Admiralty  are  to  assume  all  risks, 
in  the  latter  the  risk  of  loss  or  damage  from  hostilities  only  to  be  for 
their  account  The  terms  denned  for  time  allowance,  for  dismantling 
and  refitting,  to  apply  also  to  those  vessels. 

In  order  that  the  vessels  receiving  special  subvention  may  be  ready 
for  service  as  armed  cruisers  at  the  shortest  possible  notice,  the 
company  shall  afford  the  Admiralty  every  facility,  compatible  with  the 
use  of  the  vessels  as  mercantile  ships,  for  placing  on  board  during  the 
construction  of  the  steamers  such  permanent  fittings  and  arrange- 
ments for  their  armament  on  approved  plans  as  will  enable  them  to 
be  prepared  for  service  within  a  week  of  arrival  and  discharge  of 
cargo  at  Liverpool ;  and  as  regards  the  guns  contemplated  to  be  placed 
upon  the  upper  deck,  the  Admiralty  are  to  provide  the  racers  and 
other  fittings  and  gun  mountings,  which  the  company  are  to  keep,  if 
required,  in  their  store-house  at  Liverpool  without  charge,  ready 
for  immediate  placing  in  the  ships  at  the  cost  of  the  Admiralty, 
and  to  maintain  the  same  in  clean  order  for  immediate  use  free  of 
charge. 

One-half  of  the  crews  employed  for  these  vessels  shall  consist,  a? 
nearly  as  possible,  of  men  l»elonging  to  the  Koyal  Naval  Iteserve. 

Should  any  of  the  ships  be  sold  to  a  British  shipowner  approved 
by  the  Admiralty,  the  privileges  of  tliis  agreement  remain  attached  to 
the  ships  under  the  ucw  ownership. 

The  price  for  the  ships  receiving  the  subvention  is  to  be  the  cost 
price  thereof,  subject  to  the  conditions  for  compulsory  sale  and  abate- 
ment previously  mentioned,  but  the  Admiralty  agree  not  to  exercise 
their  pre-emption,  as  regards  purchase  only,  for  two  years  after  their 
completion. 

These  two  vessels  will  be  completed  in  about  eighteen  months  (by 
August,  1888),  and  the  subvention  will  be  an  annual  charge  of  £650" 
for  each  vessel  so  long  as  they  carry  the  mails,  or  £8500  should  thv 
mails  be  withdrawn  from  them. 

The  price  for  purchase  of  the  existing  fleet  of  the  White  St*r  lin« 
is  fixed,  less  an  allowance  for  depreciation,  and  fixed  rates  are  given 
lor  their  hire    Although  these  vessels  have  not  the  high  speed  tlx 
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Admiralty  seek  to  obtain,  yet  they  are  undoubtedly  fast  ocean 
steamers,  and  will  prove  efficient  transports.  The  prices  named  are 
fair,  and  afford  a  protection  to  the  public  service  against  having  to 
pay  excessive  rates  that  might  be  current  in  time  of  war. 

The  Cunard  Company  agree  to  hold  at  the  disposition  of  the 
Government  for  purchase  or  hire  during  the  continuance  of  the 
agreement  the  following  vessels,  viz : — 


G  rontons. 

Value. 

7,718 

£310,000 

I  nibrla  ....... 

7,718 

801,000 

Aurania  *    .    .    .    .  9  . 

7,269 

240,000 

7,892 

193,000 

4,809 

102,000 

On  the  following  conditions : — 

A  subvention  of  15  shillings  per  gross  registered  ton  per  annum  to 
be  paid  by  the  Government  to  the  company  on  account  of  the  Etruria, 
Umbria,  and  Aurania  during  the  continuance  of  the  postal  contract ; 
but  in  the  event  of  the  termination  of  that  contract  before  these  three 
vessels  have  received  five  years'  payment  of  such  annual  subvention, 
the  company  shall  be  entitled  to  receive  for  the  balance  of  such 
unexpired  period  a  subvention  of  20  shillings  per  gross  registered 
ton  per  annum,  the  five  vessels  being  still  held  at  the  disposition  of 
the  Government  in  the  same  manner  as  if  the  postal  contract  was 
current. 

The  subvention  to  be  paid  half  yearly,  on  the  1st  of  April  and  1st 
of  October,  the  first  payment  (for  one  month)  being  due  on  April  1, 
1887. 

In  consideration  of  this  subvention  the  company  engage  to  hold  at 
the  disposition  of  the  Admiralty  in  Liverpool,  all  or  any  of  the  above- 
named  vessels  for  hire  or  purchase,  on  terms  herein  set  forth  imme- 
diately, on  the  completion  of  the  voyage  (but  after  discharge  of  cargo) 
on  which  the  vessel  may  be  engaged  at  the  time  of  the  receipt  of  the 
notice  of  the  Admiralty's  intention  to  purchase  or  hire.  The  vessels 
under  agreement  may  be  annually  inspected  by  the  Admiralty. 

The  company  are  precluded  from  entertaining,  in  connection  with 
any  of  the  five  vessels  named,  offers  for  sale  or  charter  for  a  period 
exceeding  five  weeks  (unless  in  case  of  a  longer  charter,  with  the 
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approval  of  the  Admiralty  previously  obtained),  without  giving  the 
Admiralty  the  option  of  exercising  the  pre-emption  to  purchase  or 
hire — such  option  to  be  exercised  as  regards  the  Etruria,  Umbria, 
and  Aurania,  all  or  any,  within  seven  days ;  and  as  regards  the  Servia 
and  Gallia,  either  or  both,  within  forty-eight  hours. 

In  the  event  of  purchase,  the  foregoing  prices  are  to  Ijc  held  as  the 
values  of  the  vessels  on  January  1, 1887,  plus  10  per  cent,  for  com- 
pulsory sale,  less  an  abatement  of  6  percent,  per  annum  on  the  depre- 
ciated annual  value  for  the  period  that  may  elapse  between  the  1st  of 
January,  1887,  and  the  date  of  purchase.  The  company  is  allowed 
to  remove  articles  not  considered  as  part  of  the  equipment,  as  stipu- 
lated in  the  contract  with  the  White  Star  Company. 

In  the  event  of  charter  by  the  Admiralty  the  rate  of  hire  for  the 
Etruria,  Umbria,  and  Aurania,  all  or  any,  is  to  be  20  shillings  per 
gross  registered  ton  per  month,  without  crew ;  and  the  rate  of  hire 
for  the  Servia  and  Gallia,  either  or  both,  is  to  be  15  shillings  per 
gross  registered  ton  per  month,  without  crew.  The  time  allowance 
for  dismantling  and  reinstating  .cabin  fittings  is  the  same  and  under 
the  same  conditions  prescribed  in  the  contract  with  the  White  Star 
Company. 

In  order  to  have  the  Umbria,  Etruria,  and  Aurania  ready  for 
service  as  armed  cruisers  at  the  shortest  possible  notice,  the  company 
shall  afford  the  Admiralty  every  facility  compatible  with  their  present 
use  as  mercantile  ships  for  placing  on  board  such  fittings  and  arrange- 
ment for  their  armament  as  will  enable  them  to  be  prepared  within 
a  week  of  their  arrival  at  Liverpool  and  discharge  of  cargo.  For  this 
purpose  the  company  consent  to  the  Admiralty  fitting  the  permanent 
supports  and  platforms  for  the  four  guns  to  be  carried  on  the  poop 
and  forecastle. 

As  regards  these  four  guns  and  the  eight  guns  contemplated  to  be 
placed  on  the  upper  deck,  the  Admiralty  are  to  provide  the  racers 
and  other  fastenings  and  gun  mountings,  which  the  company  are  to 
keep  stored,  if  required,  without  charge,  ready  for  immediate  placing 
in  the  ships  at  the  cost  of  the  Admiralty,  and  to  maintain  the  same 
in  clean  order  ready  for  immediate  use  free  of  charge. 

One-half  of  the  men  employed  as  the  crews  of  these  vessels  are  to 
be  Royal  Naval  Reserve  men. 

Conditions  of  transfer  to  a  British  owner  approved  by  Admiralty 
are  the  same  as  in  contract  with  the  White  Star  Company. 

If  the  company  determine  to  build  new  ships  for  the  mail  service 
they  will  submit  the  plans  to  the  Admiralty,  that  they  may  be  con- 
structed to  be  suitable  for  armed  cruisers;  and  if  the  plans  be 
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-approved  such  vessels  are  to  be  taken  on  similar  terms  to  those 
specified  for  the  Umbria,  Ktruria,  and  Aurauia. 

This  contract  commenced  on  March  1,  1887,  and  is  to  continue  for 
a  i>eriod  of  live  years,  terminable  then  or  thereafter  by  twelve  months* 
previous  notice. 

The  annual  expenditure  for  the  retention  of  these  vessels  will 
amount  to  an  average  of  £5400  each. 

Foreign  Powers,  as  a  rule,  subsidize  steamship  companies  for  I'tiitsa- 
earrying  the  mails  so  as  to  encourage  the  building  of  ships  of  high  auxiliary 
speed,  suitable  for  service  in  war.  resource* 

The  action  of  foreign  Powers  in  this  respect  is  described  by  the  Powers. 
Bureau  of  Navigation  at  Washington  as  follows : — 

"  In  the  contract  of  the  French  Government  with  the  Messageries  France. 
Maritimes  Steamship  Company  it  is  stipulated  that,  in  case  of  war, 
the  ( Jovernment  will  have  the  right  to  take  possession  of  the  steamers 
and  will  pay  5  per  cent,  interest  on  the  capital  and  reimburse  the 
company  the  appraised  losses  or  damages. 

"The  French  law  of  January  29,1881,  offers  a  navigation  bounty 
to  French  ships,  and  increases  that  bounty  by  15  per  cent,  for  ships 
built  in  France  in  accordance  with  plans  and  specifications  approved 
by  the  ministry  of  marine.  These  steamers  must  have  such  water- 
tight subdivisions,  that  if  any  one  compartment  be  flooded,  the  others 
will  keep  the  ship  afloat ;  the  boilers  and  engines  must  satisfy 
prescribed  tests ;  the  speed  is  to  be  at  least  13£  knots ;  coal 
endurance  sufficient  to  steam  G000  miles,  at  10  knots;  storage  of 
coal  to  protect  boilers  and  engines,  especially  all  such  parts  of  the 
engines  as  are  above  the  Mater-line,  and  the  propeller  must  be 
under  water.  These  ships  must  be  arranged  to  carry  a  number  of 
14-centimetre  5* 5-inch)  guns,  to  be  designated  by  the  minister  of 
marine  in  accordance  with  the  plans  of  the  ship.  Gun  ports, 
platforms,  and  other  permanent  fittings  are  to  be  placed  in  the  ship 
•luring  construction.  The  guns,  carriages,  pivot-bolts,  and  fittings 
will  be  furnished  by  the  ministry  and  will  be  stored  in  a  Government 
storehouse  on  shore. 

"Special  suitable  arrangements  must  be  provided  to  receive  and 
store  the  necessary  ammunition  on  board  with  safety  when  required. 

"  The  law  of  1881  gives  bounties  for  all  ships  built  in  France,  bnt 
<»nly  those  which  are  engaged  to  carry  the  mails  are  required  to  have 
*l>ecial  fittings  to  make  them  useful  as  cruisers  in  war.  Later  postal 
contracts  require  the  mail  steamers  to  have  these  fittings,  and  a 
premium  for  speed  is  also  granted  to  vessels  in  the  postal  service. 

"The  French  ministry  also  provide  for  the  employment  of  the 
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personnel  of  the  mercantile  service  in  the  Navy,  and  it  is  contemplated 
to  provide  suitable  training  for  this  personnel.  This  is  not  yet 
definitely  settled. 

Italy.  «  Italy  supports  Italian  steamship  companies  by  an  annual  subsidy 

of  £327,278.  The  carriage  of  the  mails  is  obligatory.  Civil  and 
military  emploi/es  are  to  be  given  transportation  at  half  price. 

"  An  Italian  law  of  1886  gives  a  special  premium  of  24*.  per  ton 
for  every  iron  or  steel  ship  built  in  Italy,  and  8*.  for  every  horse- 
power of  engines  and  boilers  built  in  Italy  and  fitted  in  an  Italian 
ship.  These  premiums  will  be  increased  by  from  10  to  20  per  cent, 
for  such  vessels  as  may  be  suitable  for  use  as  cruisers  in  time 
of  war.  This  special  premium  will  also'  be  given  to  other  vessels 
purchased  by  Italian  sliipowners  if  suitable  for  use  as  cruisers. 

"  These  special  premiums  and  other  concessions  to  the  merchant 
marine  of  Italy  cost  the  State  about  £169,000  per  annum. 

Spain.  "  The  Spanish  Government  has  approved  a  contract  with  the 

.Spanish  Transatlantic  Steamship  Company.  The  Government  is  to 
pay  7s.  Id.  per  mile  run  on  an  American  line,  and  lesser  amounts 
for  services  to  the  Philippines,  Buenos  Ayres,  and  Fernando  Po  ; 
payments  to  be  made  monthly  by  the  minister  of  foreign  relations. 
The  steamers  on  the  American  line  are  to  be  of  4500  tons.  The 
company's  vessels  are  to  carry  the  mails  and  perform  whatever  extra 
services  may  be  required  for  war  purposes.  All  the  vessels  are  to  be 
of  iron  or  steel  and  strong  enough  to  carry  heavy  batteries. 

Russia.  "  In  Russia  the  Volunteer  or  Patriotic  Merchant  Fleet  has  been 
definitely  established  in  order  that  the  merchant  service  may  be 
auxiliary  to  the  Navy  in  time  of  war.  New  regulations  were  made 
in  1885  by  which  this  company  received  special  subvention  and 
were  given  the  mail  contract  for  six  years  between  Odessa  and  ports 
of  the  North  Pacific  Ocean.  This  company  is  directed  by  a  special 
committee  in  special  communication  with  the  ministry  of  marine, 
and  has  its  principal  office  in  St  Petersburg. 

"  In  1885  these  vessels  were  armed  as  cruisers  as  follows : — 
"  In  the  Baltic :  The  Bossja-Moskiver  and  Petersburg,  each  armed 
with  one  8 -inch  rifled  mortar,  six  6-inch  Abouchoff  breechloaders, 
and  two  Hotchkiss.  In  the  Black  Sea:  Vkdimir,  two  6-inch 
Abouchoff,  three  4-pounders,  and  two  Hotchkiss;  Bossja  II.,  six 
8-inch  Abouchoff,  three  6-inch  Abouchoff,  one  6-inch  rifled  mortar, 
four  9-pounders,  and  6  Hotchkiss ;  Constantine,  one  6-inch  Abouchoff, 
six  4-pounders,  and  two  Hotchkiss ;  Vesta,  five  6-inch  rifled  mortars, 
three  9-pounders,  and  four  Hotchkiss. 
"  The  three  following  vessels  of  the  fleet  were  not  armed,  viz. : 
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Czar,  Czarevna,  Czarevich.  Each  of  these  was  to  have  armaments  in 
case  of  war  consisting  of  one  8-inch  Abouchoff,  six  6-inch  AbouchofT, 
four  9-pounders,  and  six  Hotchkiss. 

"The  Russian  Government  pays  this  company  an  annual  subsidy 
of  599,250  rubles  =  £81,100,  on  condition  that  the  vessels  perform 
voyages  amounting  to  141,000  miles  annually. 

"  Germany  has  subsidized  four  Unas  of  steamers  for  a  period  of  ten  Germany, 
years,  and  pays  £13,369  for  a  portion  of  the  service,  and  for  the 
other  portion  a  sum  according  to  the  postal  service  rendered. 

"  Germany  specially  provides  for  the  utilization  of  the  personnel  in 
the  naval  reserve  and  see-wehr.  Officers  and  men  are  enrolled  and 
specially  trained  for  transfer  to  the  navy  from  the  merchant  marine 
in  case  of  war." 

An  agreement  somewhat  similar  to  those  negotiated  with  the 
Atlantic  companies  was  subsequently  entered  into  by  the  Admiralty 
with  the  P.  and  O.  Company. 

In  the  House  of  Commons  in  Committee,  on  the  vote  of  £1,911,000  Debate  in 

XXoiiflo  of 

for  machinery  and  sliips  built  by  contract,  Captain  Colomb  discussed  Commons, 
at  some  length  the  subvention  granted  for  the  right  of  pre-emption 
or  hire  of  mercantile  vessels  as  armed  cruisers  or  transports,  which 
lie  condemned  as  unworkable  and  extravagant.  Mr.  Forwood  de- 
fended what  he  admitted  to  be  a  new  departure  in  naval  policy, 
pointing  out  that  for  £50,000  a  year  we  should  secure  the  serv  ices  of 
the  ten  fastest  steamers  afloat,  which  would  act  as  "  scouts,"  and 
watch  the  lines  of  ocean  traffic;  while  to  build  and  maintain  ten 
armoured  cruisers  of  the  same  speed  and  coal  capacity  would  cost  us 
£285,000  a  year.  Sir  E.  Reed  approved  this  policy,  and  the  vote 
was  agreed  to. 

While  approving  generally  the  arrangement  made  with  the  White 
Star  and  Cunard  Companies,  the  conditions  agreed  upon  for  the 
construction  of  ships  are  more  especially  valuable.  Where  ships  are 
designed  with  the  view  to  conversion  into  cruisers,  many  important 
features  can  be  modified  at  comparatively  small  expense.  The 
arrangement  of  the  bunkers  with  the  view  to  the  effectual  protection 
of  the  machinery  by  coal,  and  an  under-water  rudder-head  and 
steering  apparatus,  can  be  specially  provided  for  without  seriously 
interfering  with  the  efficiency  of  the  ship  as  a  merchant  vessel.  The 
additional  expense  would  be  only  a  small  percentage  of  the  total 
cost,  and  for  a  sum  which  the  Admiralty  have  agreed  to  pay  to  the 
White  Star  Line,  owners  would  be  induced  to  build  quite  as  many 
ships  fulfilling  the  Admiralty  conditions  as  it  would  be  desirable  to 
subsidize. 


Digitized  by  Google 


184 


THE  NAVAL  ANNUAL. 


Oontnicis. 


The  Admiralty  would  probably  hesitate  to  go  beyond  thirty  ships 
at  present.  They  will  be  influenced  in  this  as  in  other  branches  of 
expenditure  by  the  course  pursued  by  other  administrations. 

It  is  understood  that  the  armaments  for  the  mercantile  auxiliaries 
have  not  been  neglected.  The  present  Itoard  are  reported  in  the 
Broad  Arrow  to  have  issued  orders  that  armaments  for  thirty  mer- 
chant slaps  are  to  be  maintained  in  readiness  at  the  dockyards, 
weapons  for  fourteen  being  stored  at  Portsmouth,  for  nine  at  Devon- 
port,  and  for  seven  at  Chatham.  Ten  ships  will  cany  12,  ten  10  guns, 
and  ten  8  guns.  One  hundred  and  twelve  5-inch  breech-loaders,  sixty- 
four  7-inch  muzzle-loaders,  forty-eight  64-pounders,  iind  seventy-six 
40-pounders,  will  also  be  provided. 
Poatal  While  the  Admiralty  are  doing  their  part,  the  Post  Office  authorities 

should  lose  no  opportunity,  through  their  subsidies  for  the  conveyance 
of  the  mails,  of  securing  the  services  of  efficient  mercantile  auxili- 
aries. Every  ship  in  receipt  of  a  subsidy  for  ocean-going  mail 
service  should  fulfil  the  conditions  laid  down  by  the  Admiralty  for 
the  building  of  the  two  vessels  now  in  hand  for  the  White  Star 
Company.  No  ship  should  be  allowed  to  receive  a  subsidy  with  u 
less  speed  than  18  knots  on  the  measui*ed  mile.  We  are  giving  the 
P.  and  O.  Company  £265,000  a  year,  for  ten  years,  accepting  a  speed 
of  12£  knots  an  hour,  a  further  payment  of  £85,000  a  year  being 
made  by  Victoria,  and  making  no  stipulation  with  reference  to  the 
employment  of  the  fleet  of  the  Company  for  State  purposes.  Another 
Company — the  Royal  Mail — which  is  in  receipt  of  a  subsidy  of 
£90,000  a  year  for  the  conveyance  of  mails  from  England  to  the 
West  Indies,  should  certainly  be  required,  on  the  renewal  of  its 
contract,  to  provide  vessels,  or  to  adapt  its  present  vessels,  to  the 
service  of  the  State.  As  an  instance  of  a  lost  opportunity,  I  may 
refer  to  the  recent  launch  of  the  steamer  Victoria  for  the  P.  and  O. 
Company.  The  extreme  speed  of  this  fine  ship,  465  ft.  in  length, 
falls  much  below  the  standard  that  ought  to  be  insisted  on.  With  a 
view  to  its  service  as  an  auxiliary  to  the  fleet,  the  engines  should 
have  been  more  powerful  If  the  Post  Office  and  the  Admiralty  had 
worked  together  in  this  important  matter,  these  conditions  would 
have  been  secured,  and  probably  without  additional  expense  to  the 
State.  The  Canadian  Pacific  Railway  have  made  proposals  for  the 
establishment  of  a  service  to  be  performed  by  five  fast  ocean 
steamers,  running  from  Vancouver  to  Brisbane,  at  15  knots.  The 
Canadiau  Government  have  called  for  tenders  for  a  new  Atlantic 
service  at  16,  17,  and  18  knots.  It  should  be  insisted  that  the 
vessels  to  be  employed  should  be  fitted  for  service  as  cruisers.  In 
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insisting  on  this  point  my  objection  is  not  to  the  payment  of  the 
subsidy,  but  to  the  omission  to  provide  stricter  conditions  with 
reference  to  the  design  und  construction  of  the  ships.  Vessels  of  Un- 
exceptional speed  which  alone  can  lie  useful  as  mercantile  auxiliaries, 
are  not  particularly  remunerative  to  the  owners.  In  1880  the 
Cunard  Company  paid  no  dividend,  the  Inman  Line  collapsed,  the 
Peninsular  and  Oriental  only  yielded  five  [>er  cent,  to  its  shareholder. 

Sir  Nathaniel  Barnaby,  an  early  and  a  strenuous  advocate  of  the  A  Secrc- 
creation  of  a  reserve  for  the  Xnvy  in  the  Mercantile  Marine,  has  pro-  gt*te°for 
posed,  in  furtherance  of  the  same  policy,  in  a  paper  read  at  the  last  combine. l 
meeting  of  the  Institute  of  Naval  Architects,  to  transfer  the  super-  Mercan- 
vision  of  shipping  to  a  Secretary  of  State,  in  whom  should  be  conccn- 
trated  the  authority  of  the  present  First  Lord  of  the** Admiralty  and 
the  President  of  the  Board  of  Trade.    If  such  a  combination  of  duties 
were  approved,  the  supervision  of  the  Secretary  of  State  would  lx;  of 
a  most  general  character.    With  the  assistance  of  able  Parliamentary 
colleagues,  and  competent  professional  advice,  such  a  department 
could,  perhaps,  be  worked,  and  it  would  certainly  tend  to  bring 
the  Navy  and  the  Mercantile  Marine  together,  thus  increasing  the 
resources  of  the  country  while  preventing  duplication  of  expense. 
The  subject  merits  consideration.    Sir  Nathaniel  Barnaby  must  keep 
his  proposal  before  the  public. 
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CHAPTER  XIV. 
Propulsion  by  Steam. 

* 

The  progress  recently  made  in  steam  propulsion  is  remarkable  in 
all  its  sections : — 

1.  In  the  fuel  for  generating  steam. 

2.  In  the  boiler  or  apparatus  for  transferring  heat  from  the  fuel  to 
the  steam. 

3.  In  the  engine  or  apparatus  for  converting  the  heat  of  the  steam 
into  work  on  the  propeller. 

4.  In  the  propeller. 

It  is  proposed  in  this  chapter  to  briefly  notice  the  latest  develop- 
ments in  these  directions. 

1.  Fuel. 

Fuel.  Petroleum  refuse,  which  is  left  after  distilling  paraffin  from  the 

crude  oil,  has  a  heating  value  about  one-third  greater  than  that  of 
the  same  weight  of  coal,  and  where  it  can  bo  obtained  cheaply,  as  in 
the  neighbourhood  of  the  oil-wells,  it  is  largely  used  in  place  of  coal, 
both  for  locomotives  and  for  marine  boilers. 

The  oil  is  injected  in  the  form  of  spray  near  the  foot  of  the 
fire-box  by  a  steam  jet,  so  arranged  that  air  is  drawn  in  with  the 
petroleum. 

Where  fresh  water  can  be  obtained  for  feeding  the  boiler,  the  use 
of  petroleum  in  place  of  coal  promises  to  increase  rapidly ;  but  where 
the  boilers  are  fed  by  salt  water,  the  loss  of  steam  and  consequent 
•  deposition  of  salt  in  the  boiler  may  present  a  serious  difficulty. 

Mr.  Urquhart,  writing  on  the  use  of  this  fuel  on  the  Grazi- 
Tsaritsur  Railway,  South  Russia,  says  in  Engineering,  .Time  25, 
1886  :— 

"  There  are  now  143  locomotives  running  on  petroleum  on  this 
line,  in  fact  no  other  fuel  is  used  for  locomotive  purposes,  while 
25  stationary  boilers  are  fitted  with  the  same  arrangement,  and  give 
excellent  results." 
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The  comparative  cost  of  coal  and  petroleum  per  mile  in  winter  is 
as  follows 

d. 

Bituminous  coal      •       •       •  .14* 
Anthracite  coal      .       .       «  .11*9 
Petroleum  refuse    •       •       •       •     5  *  5 

The  corresponding  weights  of  fuel  were — 

lb. 

Bituminous  coal  .  ,  .  #  96*5 
Anthracite  coal  .  •  „  .  81  •  9 
Petroleum  refuse     .       ♦       ■  ,48*8 

Nineteen  trials  were  made  in  June  to  determine  the  summer 
consumption,  and  it  was  found  that,  including  lighting  up,  there  was 
used  per  train  mile  on  the  average — 

lb.  cost. 
Petroleum  .       •       .       32-08  3-61tf. 

The  water  evaporated  per  pound  of  fuel  was  11  *35  lb. 
Further  comparative  trials  gave  weights  used  per  train  mile  in 
summer : — 

lb. 

Bituminous  coal  .  .  .  .72*5 
Anthracite  coal  .  .  .  .  65  •  9 
Petroleum  refuse     .       .       .       .    31  *  65 

Mr.  Parker,  Lloyds'  surveyor,  considers  that  as  soon  as  the  transport 
from  Baku  to  Batoum  of  the  oil  used  for  fuel  has  been  satisfactorily 
settled,  either  by  the  laying  of  a  pipe  line  or  by  greatly  increased 
facilities  of  carriage  on  the  Trans-Caucasian  Railway,  this  fuel  will 
come  into  general  use  for  the  purely  local  steamers,  and  possibly 
also  for  coasting  steamers  trading  exclusively  in  the  Mediterranean. 
He  does  not  think  its  use  can  be  further  extended  until  oil  depots 
have  been  established  in  every  part  of  the  maritime  world. 


2.  Boilers. 

In  most  forms  of  marine  boilers  the  heating  surface  is  increased  Boilers, 
by  carrying  the  heated  gas  from  the  furnace  through  tubes  to  the 
funnel,  such  tubes  lying  in  and  being  surrounded  by  the  water  to 
be  heated 

Such  an  arrangement  has  been  known  for  many  years  as  the 
tubular  or  multitubular  system,  but  the  arrangement,  notwithstanding 
its  prevalence,  is  defective. 
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Writing  twenty-five  years  ago,  a  distinguished  marine  engineer 
said :  "  This  construction  enables  a  very  large  quantity  of  heating 
surface  to  be  crowded  into  comparatively  small  space,  while  the 
form  of  the  tubes, ^which  vary  from  2£  in.  to  4  in.  in  diameter,  affords 
great  strength,  at  the  eame  time  that  the  thinness  of  the  metal 
composing  them  offers  little  impediment  to  the  conduction  of  heat. 
They  are  attended  with  this  inconvenience,  however,  that  the  flame 
arising  from  the  combustion  of  the  inflammable  gases  in  the  furnace 
is  prematurely  extinguished  by  the  minute  subdivision  and  rapid 
reduction  of  temperature  to  which  it  is  exposed  in  passing  through 
these  small  tubes." 

Mj-  Sen-  Speaking  of  most  recent  practice,  Mr.  Sennett  says  ('  The  Marine 
boilvn.  Steam  Engine : '  Longmans  and  Co.)  :  "  In  an  ordinary  boiler  the 
crowns  of  the  furnaces  form  the  most  efficient  heating  surface,  next 
come  the  sides  of  the  furnaces  above  the  fire  bars,  then  the  tops  of 
the  combustion  chambers,  then. the  sides  and  ends,  and  last  of  all 
the  tubes." 

"  By  the  use  in  boilers  of  long  small  tubes,  through  which  the 
heated  gases  have  to  pass,  a  large  amount  of  heating  surface  can  l>e 
obtained  in  a  small  space,  and  this  arrangement  is  necessary  in  the 
present  type  of  marine  boilers,  though  heating  surface  in  this  form 
is  comparatively  inefficient." 

"  Only  the  upper  halves  of  the  tubes  can  l)e  considered  as  effective 
heating  surface,  owing  to  the  difficulty  with  which  the  steam  can 
detach  itself  from  the  lower  halves,  and  also  in  consequence  of  the 
soot,  &c,  deposited  inside  the  tubes." 

"The  direction  of  the  tulies  is  necessarily  the  same  as  that  of  the 
currents  of  hot  gases  on  their  way  to  the  funnel,  instead  of  being 
normal  to  it,  as  it  should  be,  in  order  to  extract  the  maximum 
amount  of  heat  from  the  gases." 

"Flame  cannot  pass  through  long  tul>es  of  small  diameter,  and 
consequently  the  useful  combustion  of  the  gases  cannot  extend  much 
beyond  the  combustion  chamber.  The  flame  is  extinguished  within 
a  few  inches  from  the  entrances  of  the  tubes,  and  the  gases  pass 
through  unconsumed,  possibly,  in  some  cases  where  strong  chimney 
blast  is  used,  to  burst  into  flame  in  the  uptake  or  funnel.  Instances 
have  occurred  in  which  the  funnel  has  become  red  hot,  and  the  safety 
of  the  ship  imperilled  from  this  cause." 

"  SupjKfcing  the  gas  entering  the  tubes  to  be  of  uniform  tempera- 
ture, the  manner  in  which  the  heat  is  transmitted  to  the  water  is 
somewhat  as  follows : — The  particles  impinging  on  the  upper  surfaces 
of  the  tubes  give  up  some  of  their  heat,  and  thus  becoming  heavier 
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descend,  the  motion  of  the  current  carrying  them  forward  in  their 
descent,  so  that  their  places  are  taken  by  the  hot  particles  below 
and  behind  them,  which  act  in  a  similar  manner.  In  all  probability, 
owing  to  the  great  velocity  of  the  gases  througli  the  tubes,  a  large 
proportion  of  the  hot  gases  in  the  centre  and  lower  parts  of  the  tubes 
never  reach  the  surface  at  all,  so  that  their  heating  effect  is  entirely 
lost." 

In  one  variety  of  the  high-pressure  marine  boiler,  called  the  double- 
ended  boiler,  there  are  furnaces  at  both  ends,  each  pair  leading  to  a 
combustion  chamber  in  the  centre.  This  may  be  either  common 
to  both  or  may  be  in  two  sections  separated  by  a  water  space. 

The  boilers  are  sometimes  circular  in  section  with  two  furnaces, 
and  sometimes,  where  the  height  available  in  the  ship  admits  of  it, 
there  is  a  semicircular  top  and  bottom,  and  straight  vertical  sides, 
and  in  this  case  there  are  three  furnaces. 

These  liigh  boilers  are  neither  economical  nor  good  steam  gene- 
rators as  compared  with  the  former  types  of  low-pressure  boilers,  and 
such  boilers  constructed  for  a  steam  pressure  of  60  lbs.  per  sq.  inch 
•jive,  according  to  Mr.  Sennett,  as  an  average  performance: 

Coal  burnt  per  hour  per  sq.  foot  of  grate  .       *       21  lbs. 
Indicated  horse-power  developed  per  sq.  foot 

ordinary  draught      •  • 
Quantity  of  water  evaporated  per  pound  of  coal .       8*1  lbs. 

The  circular  or  low  boiler  has  done  better,  and  has  burnt  27  lbs. 
of  coal  per  hour  per  sq.  foot  of  grate.  This  boiler  has  averaged  11 
indicated  horse-power  per  sq.  foot  of  grate  with  natural  draught. 

These  figures  are  all  modified  by  the  use  of  forced  draught  by 
means  of  fans,  the  stokehole  being  closed  in  and  worked  with  a  com- 
pression of  air  represented  by  a  height  of  1}  to  4  inches  of  water 
in  the  pressure-gauges.  Marine  boilers  of  the  types  descried,  which 
give  from  10  to  11  indicated  horse-power  per  sq.  foot  of  fire  grate, 
can  be  made  to  give  by  forced  draught  from  17  to  18  horse-power ;  but 
the  locomotive  type  of  boiler,  which  may  be  described  as  a  nearly 
rectangular  fire-box  enclosed  above  and  on  the  sides  by  water,  and  a 
cylindrical  barrel,  of  considerable  length,  filled  with  tubes  through 
which  the  flame  and  gases  pass,  with  120  to  160  lbs.  pressure  per 
sq.  inch,  as  used  in  torpedo  boats,  can  be  made  to  give  over  28  horse- 
power per  sq.  foot  of  fire  grate.  The  coal  burned  per  sq.  foot  of  fire 
grate  per  hour  can  in  this  type  of  boiler  be  raised  to  130  lbs.  and 
upwards. 

In  Messrs.  Thornycroft's  practice  a  power  of  455  horses  has  been 
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developed  with  macliinery,  boilers,  and  water  in  boilers,  weighing 
11 J  tons,  or  one  LH.P.  for  every  58  lbs.  of  weight. 

By  the  use  of  the  new  water-tube  boilers,  described  further  on,  the 
engines  of  the  Ariete,  which  develop  about  770  LH.P.  each,  have 
been  got  within  the  same  weight  per  LH.P. 

Before  the  introduction  of  forced  draught  the  engines  in  the 
mercantile  marine  used  to  weigh,  with  the  boilers  and  water  in 
them,  480  lbs.  per  I.H.P.;  in  the  Boyal  Navy  they  were  some- 
what less. 

Forced  draught  is  now  being  used  in  ships  for  commerce,  so  as  to 
reduce  the  size  of  boilers ;  prevent  waste  of  heat  from  the  funnel ; 
facilitate  the  employment  of  small  coal,  and  to  keep  the  internal 
surface  of  the  boiler  freer  from  soot. 
Mr.  F.  C.  Mr.  F.  C.  Marshall,  in  a  Paper  on  the  progress  and  development  of 
p5n?ttU'8  tne  marme  e»<nne,  read  before  the  Institution  of  Naval  Architects, 
July  26,  1887,  gives  interesting  details  on  economy  of  fuel. 

"  Other  applications  of  forced  draught  have  been  adopted  primarily 
with  the  idea  of  obtaining  economy  of  fuel,  and  aim  at  effecting  a 
more  perfect  combustion  of  the  fuel,  giving  higher  temperature  in 
the  furnace,  and,  by  means  of  an  adequate  proportion  of  absorbing 
surface,  less  waste  of  heat  in  the  chimney,  than  is  necessary  to 
produce  the  natural  draught.  Several  systems  of  forced  draught 
with  economy  of  fuel  in  view  have  been  tried ;  that  which  has  been 
the  most  extensively  adopted  is  the  Ferrando  system,  which,  while 
equally  applicable  to  all  qualities  of  coal,  aims  chiefly  at  efficiently 
burning  the  small  deteriorated  Welsh  or  inferior  classes  of  coals,  and 
accomplishes  its  purposes  admirably.  When  it  is  remembered  that 
the  individual  particles  of  small  or  duff  coal  have  the  same  com- 
position as  those  of  round  or  screened  coal,  it  will  be  evident  that  if 
the  duff  coal  can  be  as  perfectly  burned  as  the  screened  coal,  it  will 
produce,  weight  for  weight,  the  same  amount  of  heat  and  the  same 
evaporative  effect. 

"  The  economy  to  be  obtained  by  using  only  the  same  quantity  of 
low-priced  small  coal  instead  of  good  screened  coal  is  of  course  very 
marked,  but  in  addition  to  this,  experience  has  shown  that  the  more 
perfect  combustion  with  this  system  gives  an  absolute  saving  of  coal, 
when  compared,  weight  for  weight,  with,  that  of  large  coal  used  with 
natural  draught. 

"All  the  sixty-two  steamers  of  the  Florio-Rubattino  Italian  line 
are  fitted  with  this  system,  and  have  been  working  with  it  for  a 
considerable  period. 

In  the  Ferrando  system  the  firebars  are  placed  transversely  in  the 
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furnace ;  they  are  very  narrow,  being  only  ^  in.  thick,  and  liave  air 
spaces  between  them  of  ^  in.  width.  The  ash-pits  are  closed,  and 
the  air  of  combustion  is  supplied  at  a  pressure  equivalent  to  a  head 
of  |  in.  of  water." 

The  universal  adoption  of  some  system  of  artificial  draught  in 
war  vessels  is,  in  Mr.  Marshall's  opinion,  the  prelude  to  its  general 
adoption  in  the  mercantile  marine,  where  its  advantages  would  be 
vastly  more  important  and  valuable.  Some  of  these  advantages 
lie  ventures  to  submit  to  the  consideration  of  shipowners  as 
follows : — 

"  1.  Reduced  size  and  weight  of  boilers,  with  their  contents,  in  the 
shape  of  many  tons  of  water  uselessly  carried  during  the  whole  life 
of  the  ships ;  consequent  on  this,  increased  space  and  capacity  available 
for  freight-paying  cargo,  as  for  instance,  alfording  the  possibility  of 
adopting  single-ended  instead  of  double-ended  boilers,  by  which  not 
only  the  reduced  cubic  capacity  of  the  boiler  itself  but  the  whole  of 
that  of  the  stokehold  is  made  available  for  ship's  use. 

"2.  The  maintenance  of  uniform  pressure  of  steam  under  all 
conditions  of  weather  or  climate,  or  the  working  and  cleaning 
of  fires. 

"  3.  The  complete  ventilation  of  the  stokeholds  and  the  engine- 
rooms  in  hot  climates  and  under  all  weather. 

"4.  Greater  control  over  the  whole  of  the  operations  connected 
with  the  generation  and  maintenance  of  steam. 

"  Engineers  are  constantly  asked, '  Will  it  not  be  wasteful  of  fuel 
and  shorten  the  life  of  the  boilers  ? ' "  Mr.  Marshall  would  unhesi- 
tatingly answer,  "  No,"  to  both  these  questions. 

With  regard  to  the  first,  due  attention  being  had  to  the  proper 
proportion  of  grate  and  heating  surface  and  disposition  of  the  same, 
no  increased  waste  of  heat  should  or  will  occur  under  any  ordinary 
•careful  management 

The  durability  of  locomotive  boilers  in  which  more  than  three 
times  the  quantity  of  fuel  is  consumed  per  square  foot  of  grate,  and 
in  which  the  circulation  of  water  is  much  less  complete,  and  tits 
quality  generally  much  worse,  is  sufficient  answer  to  the  second 
question. 

In  regard  to  the  weight  of  machinery  required  for  the  production 
of  a  given  amount  of  power,  there  has  been  since  1881  but  little 
progress  made  in  the  mercantile  marine,  except  in  few  individual 
cases ;  and  Mr.  Marshall  impresses  upon  shipowners  and  engineers 
generally  the  necessity  of  paying  greater  attention  to  this  important 
subject    In  all  cases  in  which  heavy  dead-weight  cargoes  have  to 
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be  curried,  and  judging  from  the  great  importance  attached  at  the 
present  time  to  the  position  of  the  load-line,  it  would  appear  that 
tin*  majority  of  cargo  vessels  are  engaged  in  dead-weight  carrying. 
Kvery  reduction  in  weight  of  propelling  machinery  and  bunker  coals 
HieuiiM  tlie  increase  of  freight-earning  power  of  the  vessel.  In 

1  lie  case  of  a  vessel  carrying  a  dead-weight  cargo  of  2500  tons,  and 
having  an  indicated  horse-power  of  1000,  her  propelling  machinery 
would  weigh  204  tons.  If  this  weight  could  be  reduced  by  25  per 
cent.,  it  would  mean  that  the  vessel  could  cany  51  tons  more  cargo, 
that  is  to  say,  she  would  have  an  increase  of  carrying  capacity  of 

2  per  cent.  As  the  working  expenses  would  not  be  increased,  this 
Having  of  weight  would  give  a  more  than  proportionate  increase  in 
the  profits,  whilst  a  larger  reduction  in  the  weight  would  give  a  still 
larger  benefit. 

Wumhlpti.  In  war  vessels  the  progress  in  relation  to  the  rates  of  power  and 
weight  has  been  marked  and  continuous.  It  is  clearly  shown 
in  the  following  particulars  of  machinery  supplied  to  the  British 
Admiralty : — 


Vessel. 

Date. 

Isdkated 
Horse- 
power. 

Weight  of 
Engines  per 
Indicated 

Weight  of  Boilers, 
IndudinK  \V««r 
per  Indicated 

Total  Weight  of 
Machinery  per 
Indicated  Horse- 
Power. 

lb. 

lb. 

lb. 

Iris  .... 

1880 

7,830 

1S6 

173 

309 

Canada  .    .  . 

1882 

2,480 

152 

211 

363 

Satellite  .    .  . 

1882 

1,400 

184 

177 

311 

Conqueror   .  . 

1883 

5,840 

145 

160 

311 

Colossus  .    .  . 

1884 

7,490 

151 

178 

329 

Edinburgh  . 

1884 

7,520 

143 

169 

312 

Iinntfrieut-c  .  . 
liodney  .    .  . 

1885 
1885 

10,180 
11,160 

ISO. 
105 

140 
127 

270 
232 

Leander  . 

1885 

5,500 

139 

196 

335 

Mersey  . 

1885 

6,680 

104 

1864 

Surprise  .    .  . 

1685 

3,030 

112 

149 

2i;i 

Scout. 

1885 

3,370 

78 

116 

194 

Mod  Im> w  ... 

1885 

10,850 

112 

158 

270 

Howe 

1886 

11,725 

104 

116 

220 

Calliope  .    .  . 

1880 

4,024 

113 

175 

288 

Now  building 

85 

105 

190 

Racoon  .    .  . 

•  • 

4,500 

Medusa  .    .  . 

•  • 

9,000 

•  • 

161 

New  Rattler.  . 

•  • 

1,200 

•  • 

•  • 

244 

Daphne  .    .  . 

•  • 

2,000 

•  • 

•  • 

215 

Sandfly  .    .  . 

•  • 

3,000 

•  • 

•  • 

82} 

Engine*        The  following  are  similar  particulars  of  engines  made  by  Mr. 

ft»huu>.  Marshall's  firm :- 
firm. 


Digitized  by  Google 


PROPULSION  BY  STEAM. 


103 


Dtrte. 

If  wllrAt 

llorne- 
Power. 

Walght  of 
Kngttte  per 

IlliltCAtttl 

Weight  of  Holler* 
and  Water  per 
jtMicaca  Morse- 
Power. 

Total  Weight  Of 
Machinery  per 

jnuieaieu  Horee. 
Power. 

lb. 

lb. 

lb. 

Tunkutiki 

•  • 

1881 

2,887 

147 

115 

262 

Protector 

1884 

1,646 

127 

Esmeralda 

• 

18S4 

6,282 

1 19 

128 

247 

6.  Baiuan 

•  * 

1884 

6,000 

114 

122 

230 

Xaniwa  . 

•  • 

1885 

7,720 

98 

106 

204 

Panther  . 

•  • 

1886 

6,984 

76 

100 

176 

Dwulit  . 

1887 

8,045 

78 

90 

168 

Isla  rle  Cubat  . 

1887 

2,700 

70 

89 

159 

Tripolif  . 

•  • 

1887 

4,200 

34 

50 

84 

Now  building 

Sanle^niit 

•  • 

22,800 

83 

95 

178 

Montebellojf  ■ 

•  • 

4,200 

85 

49 

84 

No.  2093; 

•  • 

4,200 

60 

74 

134 

Express* 

2,800 

145 

128 

27:5 

1 


*  The  Express  is  a  merchant  vessel  intended  to  attain  a  speed  of  17  knots, 
t  These  vess  Is  have  each  bIx  locomotive  boilers. 

j  These  vessels  liave  triple-expansion  engines ;  all  the  others  in  the  Table  arc  two- 
cylinder  compound. 


This  result  has  been  achieved  in  the  boiler  department  principally 
by  the  more  complete  adoption  of  forced  draught,  whereby  we  now 
get  20  and  even  22  indicated  horse-power  per  square  foot  of  grate, 
and  in  the  engine  department  by  use  of  higher  speeds  of  piston  and 
revolution,  made  possible  by  the  more  general  employment  of  the  high- 
class  material  now  available  for  the  construction  of  the  engines." 

» 

In  all  these  cases  the  heated  gases  pass  through  tubes  exposed  to 
the  objections  already  stated.  Many  years  ago  the  Americans  boacM- 
devised  a  boiler  in  which  the  flame  and  heated  gases  were  outside 
the  tubes,  and  the  inside  of  the  tubes  held  water  and  were  part  of  the 
general  water  space  in  which  the  steam  was  generated.  Speaking  of 
this  system  Mr.  Sennett  says,  as  the  result  of  experience  in  our  own 
Navy,  with  such  boilers,  that  they  gave  economical  comparative  re- 
sults when  the  tubes  were  clean  and  the  fires  were  not  forced,  but 
when  the  fires  were  forced  there  was  heavy  priming,  and  tho  diffi- 
culty of  cleaning  and  repair  was  very  great.  Moreover,  there  was 
considerable  danger  of  choking  with  scale  and  burning,  if  salt  water 
were  used. 

Since  this  American  vertical  tube  boiler  was  devised  there  have  Tubular 
been  many  plans  of  boilers  in  which  the  firing  is  external  and  the  e™ 
water  space  consists  of  groups  of  tubes  whose  outer  surface  is  ex]x»sed 
to  heat.    Such  boilers  are  called  tubulous,  or  sectional,  or  water-tube 
boilers.    Mr.  Perkins  has  employed  one  capable  of  delivering  steam 
at  a  pressure  of  500  lbs.  per  sq.  inch. 

«> 
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The  Herreshoff "boiler  is  n  continuous  coil  of  tube  arranged  as  a 
dome  over  the  fire.  Feedwater  is  pumped  slowly  through  the  coil, 
and  it  turns  to  steam  before  it  reaches  the  end  of  the  coil. 

The  most  recent  step  in  boiler  construction  is  in  this  direction. 
To  distinguish  it  from  those  in  general  use,  winch  may  be  called 
gas-tube  boilers,  this  boiler,  like  those  just  referred  to,  is  a'  water- 
tube  boiler. 

The  following  description  of  tins  most  successful  boiler  is  taken 
from  Engineering,  July  22,  1887. 
Thoruy-        In  our  last  issue  we  gave  illustrations  and  a  description  of  the 
ud*r-tube  Spanish  torpedo  boat  Ariete,  built  by  Messrs.  Thornycroft  and  Co.,  a 
toiler.      vessel  which,  it  will  be  remembered,  achieved  the  unprecedented  speed 
of  26  iknots  on  her  trial  trip.    There  is  no  doubt  that  this  excessive 
speed  was  due  in  a  large  measure  to  the  boiler  with  which  this  vessel 
was  fitted,  and  when  describing  tlie  boat  we  promised  to  give,  later, 
fuller  particulars  of  the  steam  generating  apparatus.    This  promise 
we  now  fulfil. 

Boilers  of  The  boilers  of  the  Ariete  are  two  in  number,  being  placed  front 
(he  An.  to.  tQ  fron^  go  tlmt  tne  stofcmg  gpac^  13  ft.  6  in.  long,  is  between  them 

and  common  to  both. 

Each  boiler  consists  substantially  of  a  horizontal  drum  or  separator 
at  the  top,  a  large  number  of  generating  tubes,  two  horizontal 
cylinders  placed  in  the  wings  of  the  furnace,  from  which  the  gene- 
ating  tubes  8pring,  and  two  connecting  pipes  between  the  separator 
and  wing  cylinders.  So  long  as  there  is  any  fire  in  the  grate  the 
water  is  constantly  circulating  through  these  parts,  rising  in  the 
generating  tubes  and  falling  in  the  down-comer  connecting  tubes. 

Keferring  to  the  illustrations,  Fig.  1  is  a  front  elevation  of  the 
boiler  in  position  in  the  boat,  Fig.  2  is  a  longitudinal  sectional  eleva- 
tion, Fig.  3  is  an  elevation  with  the  front  removed,  and  Fig.  4  is  a 
transverse  section.  The  feedwater  is  first  pumped  into  the  sepa- 
rator or  steam  collector.  This  is  the  horizontal  cylindrical  vessel 
near  the  top  of  the  boiler.  From  this  lead  the  two  down-comers, 
through  which  flows  any  water  in  the  separator  to  the  two  wing 
cylinders  placed  at  the  sides  of  the  grate.  The  normal  level  of 
the  water  is  about  half  way  up  the  separator.  From  the  wing 
cylinders  the  water  rises  in  the  generating  tubes  to  the  separator,  a 
greater  or  less  proportion,  according  to  the  extent  of  the  fire  and 
volume  of  feed,  becoming,  in  its  passage,  converted  into  steam.  In 
order  that  the  separator  may  prqperly  perform  its  functions,  it  is 
necessary  that  it  should  not  be  subject  to  the  heat  of  the  furnace, 
and  this  fact  to  a  great  extent  governs  the  shape  of  the  generating 
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tn))es.   Figs.  3  and  4  show  the  course  they  take  in  their  passage 
from  the  wing  cylinders  to  the  separator.    The  greater  number  are 
arranged  as  shown  in  continuous  full  lines  in  Fig.  4,  those  in  full 
lines  in  Fig.  3,  and  in  partially  dotted  lines  in  Fig.  4,  being  only  the 
two  groups  placed  at  each  end,  and  which  are  bent  differently  to  the 
rest,  for  the  purpose  of  protecting  the  ends  of  the  casing,  as  will  be 
explained  later.  It  will  be  seen  then  that  the  generating  tubes  spring 
from  the  wing  cylinders.    From  thence  they  curve  inwards  over 
the  furnace  until  the  inner  row  of  tubes  of  each  side  touch  each  other. 
The  tubes  then  l>end  back  again,  and  are  curved  round  so  that  they 
ultimately  enter  the  separator  at  the  upper  part.   As  all  the  tubes  of 
the  two  inner  rows  touch  each  other,  it  will  be  evident  that  they  form 
a  continuous  arch  over  the  furnace,  and  the  separator  being  above 
this,  it  naturally  is  shielded  from  the  direct  radiant  heat  of  fire.  In 
order,  however,  more  effectually  to  protect  the  separator,  it  has  on  its 
underside  a  baffle  composed  of  asbestos. 

Having  indicated  the  course  of  the  water  as  it  circulates  in  the 
IwiJer,  it  will  be  convenient  to  leave  the  subject  for  the  present,  in 
order  to  describe  the  course  of  the  furnace  gases  and  the  products  of 
combustion.     In  order  to  do  this  it  is  necessary  to  go  more  fully 
into  the  arrangement  of  the  generating  tubes.    As  may  be  seen  by 
Fig.  2,  the  axis  of  each  lies,  when  viewed  in  longitudinal  section,  in 
a  vertical  plane;  that  is  to  say,  the  pipes  are  only  curved  in  cross- 
section.    The  generating  tubes  have  to  form  a  flue  through  which  the 
products  of  combustion  are  convoyed  to  the  chimney.    There  are 
eight  rows  of  holes  drilled  in  each  wing  cylinder,  and  eight  corre- 
sponding rowB  in  each  side  of  the  separator.    As  the  tubes,  which  are 
of  weldless  steel,  are  expanded  into  the  wing  cylinders  and  separator, 
it  is  evident  that  the  holes  into  which  the  tubes  are  expanded  cannot 
1*  touching  each  other;  but  it  is  necessary  that  the  outer  rows  of 
tubes  should  touch  so  as  to  form  the  close  walls  necessary  to  con- 
stitute an  approximately  smoke-tight  flue,  the  gases  6f  course 
ascending  in  the  space  between  these  wulls.    In  order  to  arrive  at 
this  end  the  holes  are  spaced  in  each  row  their  own  diameter  apart, 
any  two  rows  thus  forming  a  zig-zag.    The  tubes  of  the  two  outer 
rows  of  each  cylinder  are  bent  a  few  inches  above  the  spot  from  Whence 
they  spring,  so  that  -they  travel  side  by  side,  each  one  touching  its 
neighbour,  until  they  reach 'within  u  few  inches  from  the  separator, 
where  they  have  to  be  bent  apart  again  in  order  to  enter  the  zig-zag 
row  of  holes  provided  for  them  in  the  separator.    We  thus  account 
for  four  Of  the  eight  rows  of  tholes  in  :both  wing  cylinder  and  sepa- 
rator.   The  other  four  tows  have  tubes  expanded  irito  them/but  these 
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tubes  are  not  bent  so  as  to  be  brought  into  contact,  but  follow  the 
course  of  the  flue,  the  gases  playing  freely  all  round  them.  It  will 
be  evident  that  the  number  of  these  internal  tubes  is  only  limited  by 
the  possibility  of  their  accommodation  in  eutering  the  cylinders.  They 
might  be  left  out  entirely  without  affecting  the  principle  of  the 
boiler,  but  in  such  a  case  the  heating  surface  would  naturally  be  very 
much  curtailed.  The  tubes  of  the  outer  rows,  which  form  the  walls 
of  the  flue,  not  touching  each  other  until  within  a  few  inches  of  the 
wing  cylinders,  there  must  of  course  be  a  triangular  space  left 
between  each  pair  of  adjacent  tubes,  and  it  is  through  these  spaces 
that  the  gases  pass  into  the  tube-formed  flue.  The  gases  having 
ascended  through  the  flue  pass  out  through  the  corresponding 
spaces  where  the  tubes  enter  the  separator  and  from  thence  to  the 
chimney.  Such  spaces  as  are  not  required  for  the  passage  of  gases 
are  stopped  by  fireclay  or  asbestos,  and  the  outer  casing,  which 
forms  a  smoke  jacket  for  the  whole  boiler,  is  protected  by  sheet 
asbestos,  &c.  The  eight  tubes  at  each  end  of  the  boiler  are  curved 
in  such  a  manner  as  to  shut  in  the  front  and  back  of  the  furnace, 
but  the  space  that  they  cannot  be  made  to  cover  is  built  up  with 
firebrick.  The  wing  cylinders  are  protected  from  the  direct  heat  of 
the  furnace  by  dwarf  firebrick  walls  which  form  the  side  Ijoundaries 
of  the  grate. 

In  any  arrangement  of  pipe  boiler  the  first  point  that  any  one  who 
has  had  experience  in  such  npparatus  will  look  to,  will  be  the 
provision  made  for  circulation,  for  this  is  the  rock  on  which  most 
water-tube  systems  are  wrecked.  The  Thornycroft  boiler  exists  and 
flourishes  on  the  priming  which  has  proved  the  most  serious  defect 
in  former  water-tube  boilers. 

The  more  rapidly  steam  is  generated  in  the  tubes,  and  the  more 
rapidly  it  drives  the  water  before  it  into  the  separator,  so  much  the 
more  rapidly  will  the  water  flow  down  the  "  down-comers  "  and  rise 
again  in  the  circulating  tubes.  It  may  be  objected  that  the  genera- 
tion of  steam  will  cause  a  downward  pressure  towards  the  wing 
cylinders  as  well  as  an  upward  pressure  towards  the  separator,  in  fact 
that  the  pressure  will  be  balanced ;  but  there  is  the  difference  in 
specific  gravities  of  the  mixed  water  and  steam  in  the  generating 
tubes  and  the  solid  water  in  the  "  down-comers,"  and  this  acts  to 
promote  energetic  circulation.  In  any  case,  however,  the  working  of 
the  boiler  in  practical  use  is  what  will  determine  its  value.  On  the 
trial  trip  of  the  Ariete  enough  was  demonstrated  to  prove  that  the 
design  is  possessed  of  high  merit.  During  the  six  runs  on  the  measured 
knot  the  steam  gauges  showed  very  small  fluctuations ;  a  fact  perhaps 
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of  less  importance  than  the  steadiness  of  the  pressure  when  the  boat 
was  started  after  lying  some  time  at  Westminster.  Again,  when 
running  lower  down  the  river  at  moderate  speed,  a  sudden  and  un- 
expected call  was  made  tor  a  much  higher  rate  of  steaming,  and  the 
fall  of  pressure  was  very  slight,  not  sufficient  to  bo  of  any  consider- 
able practical  moment.  On  easing  down  after  the  runs  on  the  knot 
the  steam  did  not  rise  beyond  a  trifling  extent,  and  although  a 
relief  valve  is  fitted  between  the  boiler  and  condenser  we  believe  it 
was  not  put  into  requisition.  It  would  have  been  interesting  to  have 
stopped  the  boat  suddenly  when  travelling  at  a  fair  speed,  and  to 
have  started  her  again  after  an  uncertain  interval,  but  such  experi- 
ments are  not  to  be  expected  on  an  official  trial  trip,  and  we  ho]>e 
yet  to  have  an  opportunity  of  seeing  manoeuvres  of  this  nature 
performed.* 

The  dryness  of  the  steam  delivered  to  the  engines  is  a  feature  that 
requires  consideration  with  boilers  of  this  class,  and  in  order  to  secure 
this  end  special  provision  is  made.  In  Fig.  2  may  be  seen  a  serrated 
plate  placed  inside  the  separator.  This  is  bent  to  a  half-circle  and 
lies  just  within  the  separator,  as  shown  in  Fig.  4.  Into  the  semi- 
annular  space  thus  formed  between  the  separator  and  this  baffle  plate 
the  generating  tubes  discharge  their  steam  and  water.  The  object  of 
forming  the  edge  of  the  baffle  plate  in  the  way  shown  is  that  the 
steam  and  water  may  be  more  effectually  separated  from  each  other. 
Fig.  5  shows  the  maimer  in  which  the  notches  are  formed.  A  tri- 
angular piece  is  first  taken  out  and  the  cut  is  continued  as  shown  by 
the  line.  The  edges  of  the  notches  are  then  bent  so  as  to  project  at 
right  angles  to  the  rest  of  the  plate.  The  lines  at  which  they  are 
bent  are  shown  in  Fig.  G  by  the  dotted  line.  This  particular  form 
of  baffle  plate  is  the  result  of  a  large  number  of  experiments,  and  is 
found  in  practice  to  answer  the  purpose  of  separating  the  water  from 
the  steam  very  effectually.  The  water  that  is  projected  on  to  the 
plate  rushes  towards  the  notched  edge  until  it  meets  the  upturned 
part  standing  out  to  obstruct  or  deflect  its  course.  It  is  then  guided 
down  to  the  lowest  part  or  points  of  the  serrations  and  falls  to  the 
bottom  of  the  separator.  On  the  other  hand,  the  steam  having  less 
momentum  than  the  water  is  more  easily  deflected  from  its  course 
and  passes  round  the  small  spaces  at  the  top  of  the  notches  where 

*  This  boat  has  been  stopped  quite  suddenly  when  running  at  full  speed  with 
150  lbs.  pressure  in  the  boiler.  The  behaviour  was  exactly  the  same  as  that  of  the 
locomotive  boiler.  Steam  escaped  from  the  safety  valves,  but  by  opening  the  stoke- 
hold hatches  to  stop  the  forced  draught,  and  letting  steam  straight  into  the  condenser, 
the  pressure  did  not  rise  in  the  boiler  at  alL 
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there  is  no  projecting  guide  plate,  making  the  l)cst  of  its  way  to  the 
internal  steam  pipe,  wliich  is  placed  immediately  beneath  the  baffle 
plate,  as  shown  in  Figs.  2  and  4,  and  which  is  provided  with  saw  cuts 
in  the  usual  way. 

It  will  be  seen  that  the  introduction  of  the  Thornycroft  water-tube 
boiler  constitutes  an  important  step  in  the  history  of  torpedo  boat 
construction.    During  the  past  few  years  the  principles  on  which  the 
steam  macliinery  of  these  boats  is  designed  have  been  more  or  less 
adopted  in  larger  war  vessels,  and  progress  in  the  same  direction  is 
still  going  on.    It  is,  therefore,  not  by  any  means  improbable  that  if 
the  Thornycroft  boiler  can,  with  advantage,  replace  the  locomotive 
type  in.  torpedo  boats — as  certainly  appears  probable — the  matter 
may  not  end  there,  and  this  new  boiler  may  meet  with  a  far  more 
extended  application. 
Improve-       The  ordinary  boiler  has  gained  greatly  in  strength  by  the  use  of 
ordinary     s*ee^  m  wrin^nS  ^e  sueU»  ana<  by  employing  corrugated  furnaces, 
boilers.      They  can  now  carry  from  150  to  180  lbs.  of  steam  per  square  inch. 

safely.  By  careless  treatment,  the  corrugation  in  these  furnaces 
is  sometimes  filled  up  solid  with  lime  and.  scale,  and  thus  the 
furnace  may  collapse.  To  meet  this  difficulty,  the  firm  of  Sir  John 
Brown  and  Company  of  Sheffield,  make  a  strengthened  corrugated 
flue  in  which  the  liability  to  choke  is  said  to  be  reduced. 

It  should  be  stated  that  by  the  adoption  of  a  more  economical 
system  of  distillation  of  water  it  is  becoming  profitable  to  make  up 
waste  in  ordinary  gas-tube  boilers  with,  fresh  water  distilled  in  the 
ship.  Thus  one  of  the  objections  to  the  water  tube  systems  is 
removed 

The  following  extract  from  Engineering  of  July  22,  1887,  gives  an 
interesting  case  of  the  successful  adoption  of  forced  drauglit  on 
Mr.  Howdeu'a  system. 
Trial  trip  Some  important  trials  of  the  new  machinery  of  the  screw  steamer 
Ohio,  belonging  to  the  International  Navigation  Company,  have 
recently  taken  place  on  the  Clyde.  The  Ohio  is  an  American  built 
steamer,  measuring  343  ft.  by  43  ft.  by  34  ft.  6  in.,  and  of  3325  tons 
gross.  She  has  been  entirely  refitted  with  new  engines  and  boilers 
by  Messrs.  James  Howden  and  Co.,  Glasgow,  who  also  rearranged 
the  bunker,  machinery,  and  hold  spaces,  so  as  to  give  the  important 
advantage  of  increased  cargo  accommodation  obtainable  from  the 
use  of  their  improved  machinery,  wliich  occupies  considerably  less 
space  than  the  engines  and  boilers  of  the  same  power  which  have 
been  replaced.  The  new  engines  are  of  the  triple  expansion  type, 
and  the  boilers,  which  are  designed  for  supplying  steam  of  150  lb. 
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pressure,  are  worked  on  Howden's  system  of  forced  draught,  which 
combines  increased  power  with  high  economy  in  fuel  The  object  of 
the  owners  in  refitting  the  Ohio  was  to  test  the  capability  and 
economy  of  this  system  of  forced1  draught  on  a  sufficient  scale  to 
guide  them  in  dealing  with  steamships  of  the  largest  class  and  great 
power. 

In  the  refit  of  the  Ohio  the  boilers  were  designed  to  work  with 
a  very  moderate  air  pressure,  this  being  sufficient  for  the  power 
required  by  the  contract.  The  combined  power  and  economy, 
however,  guaranteed  by  Messrs.  Howden  and  Co.  for  the  use  of 
their  system  of  forced  draught  was  higher  than  has  hitherto  been 
attempted  in  any  steamship,  and  sufficient,  if  attained,  to  prove  the 
large  reduction  that  could  safely  be  made  in  the  number  and  size  of 
boilers  for  the  use  of  the  system,  and  the  quantity  of  coal  required 
to  produce  a  given  power.  The  contract  for  the  refit  of  the  steamer 
required  that  2100  indicated  horse-power  (which  was  the  maximum 
power  of  the  engines  removed)  should  be  maintained  during  the  trial 
on  a  consumption  of  1*25  lb.  of  coal  per  indicated  horse-power 
per  hour.  Originally  the  boilers  of  the  Oluo,  from  wliich  this  power 
was  produced,  were  three  in  number,  double-ended,  12  ft.  6  in.  in 
diameter  by  17  ft.  6  in.  in  length,  having  each  six  furnaces  3  ft.  in 
diameter,  or  eighteen  furnaces  in  all,  with  an  aggregate  fire-grate 
area  of  300  square  feet  The  new  boilers,  fitted  with  the  forced 
draught,  are  likewise  three  in  number,  but  single-ended,  13  ft.  in 
diameter  by  11  ft.  2  in.  in  length,  having  each  three  furnaces  3  ft.  3  in. 
in  diameter,  or  nine  furnaces  in  all,  with  an  aggregate  fire-grate  area 
of  112  square  feet.  Air  for  combustion  is  supplied  to  the  boilers  by 
one  of  Messrs.  W.  H.  Allen  and  Co.'s  fans,  5  ft.  6  in.  in  diameter, 
driven  direct  by  an  engine  having  a  cylinder  7  in.  in  diameter  with 
stroke  of  4  in.  The  boilers  removed  had  two  stokeholds  across  the 
ship,  one  fore  and  one  aft  of  the  boilers,  while  the  new  boilers  have 
only  one  stokehold  on  the  after  side.  The  engines  removed  have 
cylinders  57  in.  and  90  in.  in  diameter,  by  48  in.  stroke,  while  the 
new  engines  have  three  cylinders  31  in.,  46  in.,  and  72  in.  in 
diameter  respectively,  with  piston  stroke  of  51  in. 

During  the  trials  the  coals  were  weighed  out  under  the  supervision 
of  the  officers  of  the  company,  who  also  took  the  record  of  speed  and 
other  data.  After  running  down  Channel  for  a  considerable  time,  the 
trial  on  the  coals  weighed  out  began,  and  lasted  4  hours  10  minutes, 
during  which  time  10,885  lbs.  of  Welsh  coal  were  burned,  the  trial 
ending  with  the  same  revolutions  of  engines  and  the  same  pressure 
in  boilers  with  which  it  began.    The  mean  indicated  horse-power 
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calculated  from  the  mean  of  seven  seta  of  indicator  cards,  taken 
(hiring  the  trial,  and  the  mean  revolutions  per  minute,  found  by 
dividing  the  total  revolutions  recorded  on  the  engine  counter  by  the 
minutes  in  the  period  of  the  trial,  amounted  to  2124,  thus  making 
the  consumption  1*23  lb.  per  indicated  horse-power  \ter  hour,  anil 
the  power  per  square  foot  of  fire-grate  almost  exactly  li>  indicated 
horse-power. 

3.  Enisixks. 

In  1X72,  the  working  steam  pressures  in  marine  engines  ranged 
fi-om  4.1  lbs.  to  05  lbs.  (averaging  o2o  lbs.  per  square  inch),  the 
latter  being  the  highest  pressure  recorded  in  the  tables  published 
by  Sir  F.  Bramwell  in  that  year.  The  average  piston  speed  was  376 
feet  per  minute.  The  average  consumption  of  fuel  in  nineteen  of  the 
vessels  referred  to  by  him  was  2  11  lbs.  of  coal  per  I.H.I*,  per  hour. 

In  18X1,  Mr.  F.  C  Marshall  (summarizing  results)  stilted  that  the 
average  consumption  of  fuel  had  been  reduced  to  1828  lbs.  per  I.H.I*, 
per  hour.  The  marine  engine  had  not  altered  in  character  since  1872. 
It  was  still  the  compouud  two-cylinder  vertical  engine,  with  receiver, 
and  with  two  cranks  at  right  angles,  but  the  steam  pressures  were 
much  higher ;  the  boilers  had  less  heating  surface,  and  the  cylinders 
were  smaller  in  proportion  to  the  jwiwer  developed.  The  mean  work- 
ing pressures  in  3X  ships  specified  had  gone  up  to  77  lbs.  above  the 
atmosphere.  In  one  case  it  was  as  high  as  10(1  lbs.  The  piston 
speed  had  been  raised  from  370  feet  to  407  feet  per  minute. 

Writing  in  July  1887,  Mr.  Marshall  says:  "  In  the  six  years  that 
have  since  passed  very  great  progress  has  lieen  made  in  all  the** 
IKiints.  As  regards  economy  of  fuel  the  greatest  step  taken  lias  bevn 
the  introduction  of  the  triple  expansion  engine,"  "  which  has  cvun 
to  be  practically  universally  adopted  for  all  new  merchant  steamers, 
as  well  as  for  all  new  war  vessels"  with  1.10  Iks.  the  normal  working 
pressure.  The  average  consumption  of  fuel  had  fallen  to  1  .112  ll«>- 
j»er  I.H.I*.  i>er  hour  with  triple  expansion  engines,  against  I  '.O.I  llr. 
with  ordinary  two-cylinder  com]>otuul  engines  in  vessels  engaged  :n 
similar  trades. 

Mr.  Marshall  goes  on  to  say:  — 

"The  advantages  of  triple-exclusion  engines  as  cornered  wub 
compound  engines,  and  also  the  elasticity  of  power  produced  b\ 
artificial  draught,  are  admirably  illustrated  by  the  |»erformanoer>  ot 
the  triple-expansion  engines  of  the  l>ogali  built  and  engined  in 
this  country  for  the  Italian  tiovernment,  and  of  those  of  the  Pauthcr 
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and  Leopard  for  the  Austrian  Government.  The  last-named  vessels 
are  fitted  with  compound  engines,  and  their  boilers  are  exactly 
duplicates  of  those  of  the  Dogali,  except  that  they  were  worked  at  90  lb. 
per  square  inch  instead  of  150  lb.  The  maximum  power  they 
developed  was  6984  horses  under  forced  draught,  and  4600  horses 
under  natural  draught ;  while  the  Dogali  developed  8045  and  5347, 
an  increase  of  about  16  per  cent.,  due  to  the  higher  pressure,  and  in 
each  case  an  increase  of  over  50  per  cent,  in  the  power  obtained  by 
forced  draught  over  that  obtained  by  natural  draught. 

"The  greatest  power  put  into  one  vessel  previous  to  1881  was,  I 
believe,  about  8000  in  the  cases  of  the  Dandolo,  Duilio,  Inflexible, 
and  Amiral  Duperre\  In  1881  and  1882  the  engines  of  the  Italia  and 
Lepanto  were  being  constructed,  having  a  power  of  18,000,  an  enor- 
mous advance  being  thus  made  at  one  step.  So  far,  our  own  Admi- 
ralty have  not  considered  it  wise  to  adopt  powers  of  such  magnitude, 
being  content  with  11,500  and  12,000  in  our  largest  vessels.  The 
Italian  Government  have  now,  however,  in  course  of  construction 
the  Re  Umberto  and  Sicilia,  each  with  a  power  of  19,500  horses,  and 
the  Sardegna,  with  a  power  of  22,800.  The  Sicilia  and  Re  Umberto 
are  twin-screw  annourclad  vessels,  and  their  engines  are  of  the 
double  expansion  compound  type — two  sets  of  engines  to  each 
propeller  shaft — the  cylinders  of  which  are  47  in.  and  89  in.  in 
diameter  respectively,  with  a  stroke  of  51  in.  In  the  case  of  the 
Sardegna  the  engines  are  being  built  by  the  Hawthorn  Guppy 
Company,  of  Naples,  from  designs  by  Mr.  Marshall's  firm,  and  consist 
of  two  sets  of  triple  expansion  engines  for  each  screw,  having  cylinders 
39  in.,  59  in.,  and  88  in.  in  diameter  respectively,  and  5J  in.  stroke. 
"  These  engines  are  so  designed  that  the  forward  sets  in  each  case  can 
readily  and  quickly  be  disconnected  from  the  others,  so  that  when 
cruising  at  low  speeds  the  after  engines  only  need  be  used,  and  thus 
more  economical  results  may  l>e  obtained  than  would  be  possible 
with  all  the  engines  at  work. 

"  In  these  engines,  as  in  most  of  those  of  modern  war  vessels,  the 
whole  of  the  pumps  are  entirely  independent  of  the  main  engines 
and  all  are  in  duplicate,  each  pump  being  driven  by  its  own  inde- 
pendent engine.  Each  of  the  four  sets  of  main  engines  has  its  own 
combined  steam  and  hydraulic  reversing  engine,  and  these  are  so 
arranged  that  those  of  the  engines  working  on  one  screw  may  be 
coupled  together  or  disconnected  at  will  in  a  similar  way  to  that 
adopted  for  disconnecting  the  shafts,  so  that  in  case  of  mishap  to 
one  reversing  engine,  the  other  coupled  to  it  may  be  used  to  control 
either  or  both  of  the  coupled  sets  of  engines. 
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"The  boiler  power  consists  of  18  return-tube  boilers,  having  each 
fouT  furnaces.  They  are  arranged  in  six  separate  water-tight  com- 
partments—four forward  and  two  aft  of  the  engine  rooms.  The 
working  pressure  is  150  lbs. 

Some  idea  of  the  magnitude  of  the  motive  power  of  this  vessel 
may  be  formed  from  the  fact  that  it  consists  of  62  engines,  having  90 
cylinders,  in  all  representing  a  collective  area  of  47,466  square  inches, 
or  a  cylinder  of  20  ft.  6  in.  in  diameter.  The  propelling  engines  will 
be  worked  at  a  piston  speed  of  1020  ft.  per  minute,  and  will  constitute 
the  largest  propelling  power  ever  introduced  into  any  vessel,  either 
for  war  or  mercantile  purposes." 

*  ■ 

As  regards  torpedo  boats  and  torpedo  cruisers  much  also  has  been 
done ;  in  fact,  the  latter  class  of  vessel  has  been  called  into  existence 
during  the  last  six  years.  These  vessels  in  which  the  weight  of  the 
propelling  machinery  constitutes  the  greatest  part  of  the  total 
displacement,  are,  up  to  the  present  time,  the  only  type  of  sea-going 
vessels  in  which  our  Naval  constructors  have  ventured  to  adopt  the 
modified  locomotive  type  of  boiler.  With  this  type  of  boiler,  worked 
with  an  intense  draught  produced  by  fans,  and  with  high-speed 
engines  of  specially  light  construction,  enormous  powers  have  been 
developed  upon  light  weights  of  machinery. 


and 
Tripoli 


4.  PROI'KLLERS. 

Propellers.  The  success  of  twin-screws  as  a  means  of  applying  increased 
engine  power  and  the  recent  increases  in  power  have  let!  to  the 
introduction  of  three  screws. 
Italian  Speaking  of  the  Italian  ship  Folgoro,  Mr.  Marshall  says  that  this 
Fo/gore  ship  was  fitted  by  him  with  twin-screw  engines,  and  the  Tripoli 
with  triple  screw  engines.  Each  screw  was  driven  in  both  cases  by 
a  pair  of  compound  engines  with  cylinders  19£  in.  and  35  in.  by  16  in. 
stroke.  The  Tripoli  has  obtained  a  speed  of  21  knots,  and  the  Folgore 
a  speed  of  22  •  8  knots.  In  neither  case  were  the  engines  run  at  their 
full  power,  owing  to  the  excessive  vibration  of  the  ship  when  the 
engines  were  run  at  their  greatest  speed,  viz.  about  360  revolutions 
per  minute.  The  ship's  period  of  vibration  is  120  per  minute,  and 
excessive  vibration  occurred  when  the  number  of  revolutions  of  the 
engines  was  about  240,  and  also  when  it  was  about  360.  In  the 
trial  it  was  not  deemed  prudent  to  run  the  engines  fasber  than  330 
revolutions. 
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The  Tripoli  is  being  followed  by  the  Montebello  and  Monzambano, 
each  with  three  screws,  but  fitted  with  triple  expansion  engines,  having 
cylinders  of  15^  in.,  24  in.,  and  37  in.,  by  16  in.  stroke.  In  these 
vessels  the  outer  screws  are  arranged  similarly  to  those  of  an  ordinary 
twin-screw  ship,  while  the  centre  screw  is  carried  much  lower  than 
the  others,  the  shaft  emerging  at  the  stem  just  above  the  line  of  the 
keel,  and  passing  beneath  the  rudder.  The  blades  of  these  screws, 
therefore,  project  below  the  line  of  keel.  In  all  cases  each  screw- 
shaft  is  made  with  a  disconnecting  arrangement,  so  that  when  cruising 
at  less  than  full  power  either  of  the  outer  engines  or  the  centre 
engine  may  be  worked  alone,  the  propellers  of  the  others  being 
free  to  revolve.  These  engines  are  supplied  with  steam  from  two 
boilers  to  each  engine,  or  six  in.  alL 

Tha  results  of  some  trials  made  with,  one,  two  and  three  screws 
respectively,  are  very  interesting.  They  are,  perhaps,  not  strictly 
comparable,  as,  owing  to  local  circumstances,  they  were  each  made 
with  different  screws.  The  trials  of  one  and,  two  propellers  being 
made  with  the  same  screws,  only  slightly  reduced  in  diameter  for 
tha  two-screw  trial,  while  the  three-screw  trial  was  made  with  pro- 
pellers of  larger  diameter  and  greater  pitch.  Moreover,  as  we  have 
not  corresponding  records  of  the  powers  required  to  drive  the  vessel 
the  same  speeds  with  all  three  screws.,  we  cannot  estimate  precisely 
the  propulsive  efficiency  of  one  or  two  screws  as  compared  with  the 
three,  screws,  but  it  is  interesting  to  note  that  the  efficiency  of  the 
single  screw  is  by  no  means,  so  small,  as  might  have  been  supposed, 
considering,  its  small  size.  The  results  are  given  in  the  following 
Table 


Table  showing  Resdlts  of  Trials  made  with  One,  Two,  and  Three 
Screws,  in  the  Boyal  Italian  Torpedo  Cruiser,  Tripou. 


Number 

of  Scram. 

Pftch. 

Mean 
Revolutions 

I.H.P. 

MiNUI. 

Speed 

Slip. 

DrwTh 

ft.  In. 

ft.  In. 

MJ.  ft. 

p.  rant. 

ft.  In. 

ton». 

i 

5  3 

6  1J 

715 

356 

1,030 

14  55 

82- 

9  10j 

770 

2 

5  1 

6  I* 

* 

652 

383 

2,076 

18-33 

18-6 

10  2J 

802 

3 

5  9 

7  H 

757 

297 

3,016 

19-8 

5-25 

10  5i 

831 

Length  of  vessel,  230  ft ;  breadth.  26  ft 
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Attack?. 


CHAPTER  XV. 
Naval  Incidents. 

French  Squadrons,  188G. 

FTcncli  The  scheme  of  operations,  as  indicated  by  the  French  journals,  em- 
f?n*iX  braces  tactical  evolutions  by  the  squadron  accompanied  by  a  flotilla 
of  some  thirty  first  and  second-class  torpedo  boats,  experiments  to 
test  the  efficiency  of  torpedoes  and  torpedo  nets,  and  a  determination 
of  the  relative  value  of  torpedo  l>oat  and  cruiser  against  armourclads, 
with  a  view  to  reforming  the  French  naval  policy. 

The  scheme  also  contemplates  the  blockade  and  attack  in  force 
upon  one  of  the  French  ports,  the  landing  of  the  naval  brigade,  and 
experiments  with  torpedoes  and  explosives  on  shore. 
Torpedo  On  the  2nd  of  March,  the  Amirai  Duperre  and  torpedo  boats  58 
and  59  (01  feet  long,  11  tons,  second  class)  and  63  and  G4  (108  feet 
long,  first  class)  engaged  in  torpedo  practice.  The  first  experiment 
was  made  by  the  Duperre,  passing  at  full  speed  across  the  fire  of  58 
and  50.  The  boats  were  stationary  and  held  in  position  by  three 
cables.  As  the  Duperre  crossed  their  line  of  fire  at  a  speed  of  14  to 
14^  knots,  six  torpedoes  were  discharged  at  different  angles  to  her 
course,  and  it  is  reported  that  all  Hit  the  ship  and  exploded  their 
fuzes. 

In  the  second  experiment  both  boats  and  ships  were  under  way. 
No.  58  and  the  Duperre  approached  each  other,  bows  on,  at  a  com- 
bined speed  of  about  23  knots.  At  a  distance  of  450  metres  the  boat 
fired  its  torpedo,  which  struck  the  Duperre  11  metres  abaft  the  spur 
and  exploded  its  fuze. 

Nos.  63  and  64  each  fired  a  torpedo  under  similar  circum- 
stances. The  speed  of  the  boats  was  12  knots,  while  that  of  the 
Duperre  was  14.  The  torpedo  of  No.  63  struck,  though  it  is 
doubtful  if  it  would  have  exploded  its  charge.  No.  G4  failed  to 
hit  the  ship. 

The  Tnnpx  states : 

From  the  Amirai  Duperre  it  was  observed  that  in  these  shots  the 
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trajectory  of  the  submarine  machine  underwent  no  deviation  on  Fn-uch 
approaching  the  ironclad.  The  wave  of  water  formed  in  front  of  a  ^"Htl" 
great  slup  at  full  speed  has  then  no  effect  on  the  direction  of  the 
torpedo  encountering  it.  Consequently  it  may  be  held  as  established 
that  the  English  experiment  at  Bantry  Bay  is  valueless,  whether 
owing  to  the  facts  not  being  well  understood  or  to  the  English 
torpedoes  being  badly  equipped  or  unskilfully  worked.  Contrary  to 
what  has  been  stated  on  the  other  side  of  the  channel,  a  large  vessel 
cannot  rely  on  the  displacement  of  the  water  caused  by  its  advance 
to  change  the  direction  of  the  torpedo. 

On  the  3rd  March  in  Hyeres  Roads,  the  Amiral  Duperee*  simulated 
an  attack  with  the  aid  of  torpedoes  against  an  enemy's  ship, 
represented  by  a  floating  target,  towed  by  the  Robuste.  After  tiring 
torpedoes  at  this  target  (the  result  of  the  firing  is  not  known), 
torpedo  boats  58  and  59  made  an  attack  upon  the  Duperre,  which 
opened  a  heavy  cannonade  upon  them.  The  boats  approached  within 
torpedo  range  and  fired  at  the  ship.  One  of  the  torpedoes  thus  fired 
gave  evidence  of  having  struck  its  mark. 

The  trials  of  the  2nd  and  3rd  March  demonstrate,  according  to 
the  Temps,  that  a  torpedo  well  directed  and  properly  discharged  at  a 
distance  of  400  or  500  metres  against  a  vessel  proceeding  at  the  rate 
of  15  knots  will  certainly  hit  it  under  ordinary  conditions,  whether 
directed  against  its  bow  or  sides. 

The  old  armoured  ship  Armide,  now  condemned,  was  placed  at  the  Attack  on 
disposal  of  squadron  for  torpedo  and  target  practice.  On  the  24th 
March  she  was  towed  to  the  Golfe  Juan,  and  having  been  cast  adrift, 
the  Colbert,  Amiral  Duperre,  Friedland,  Devastation,  Redoutable,  and 
Suffren  engaged  in  firing  at  her  during  a  part  of  the  day  with  their 
14,  24,  27,  and  32-centimetre  guns,  at  ranges  varying  from  3000  to 
5000  metres.  The  squadron  during  the  practice  steamed  in  column 
of  vessels,  and  first  fired  the  main  deck  guns  at  3000  metres'  range, 
and  afterward  the  heavier  barbette  guns  at  5000  metres. 

The  target  offered  by  the  Armide's  port  broadside  was  about  230 
feet  long,  with  a  height  of  about  23  feet. 

The  results  were  as  follows :  Twenty-nine  projectiles  struck  the 
armoured  belt,  4  of  which,  being  of  heavy  calibre,  perforated  it,  and  25 
shots  from  the  14-centimetre  guns  struck  the  wood  sheathing  which 
had  formerly  separated  the  armour  from  the  copper.  The  four  heavy 
projectiles  crushed  the  ship's  side.  One  of  the  holes  made  by  a 
34-centimetre  projectile  exposed  a  surface  of  about  20  square  feet ; 
84  holes  were  counted  in  the  upper  works  ;  27  shells  passed  through 
the  ship's  side  without  exploding.    Out  of  615  shots  fired,  there  were 
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French  at  least  140  hits,  or  22  per  centum  of  the  whole  number  ifoii 
Beyond  the  limits  of  the  armoured  citadel  the  ship  would  have  tea 
uninhabitable,  for  the  sides,  bridge,  armoured  canning  tower,  and  the 
port  barbette  tower  were  completely  riddled. 

All  the  projectiles  used,  with  the  exception  of  one  round  from  i 
heavy  gun,  were  of  cast  iron,  which  accounts  for  the  lack  of 
tiou  of  moBt  shots  striking  the  water  line  armour  .belt  (5  to  6  n 
iron). 

Considering  tlie  range  (3000  to  5000  metres),  and  the  fact  that  thf 
vessels  engaged  were  under  way,  the  firing  must  be  considered  a* 
excellent.  The  ordnance-equipment  and  ammunition  is  said  to  hau- 
been  very  satisfactory. 

The  Armide  was  towed  into  Toulou  after  the  mare  serious  wrouwt 
had  with  some  difficulty  been  patched.  It  is  probable  tliat  she  would 
have  sunk  during  the  exercise  had  not  the  holds  been  filled  wita 
empty  liarrels  to  prevent  such  an  accident 

Exercises  at  torpedo  firing  against  moving  objects, 
Hotchkiss  revolver-cannon  from  vessels  under  way,  and 
with  the  electric  search-lights  were  continued  by  the  squadron, 
torpedo Ly      Al)OUt        muldki  of  April  a  portion  of  the  torpedo 
houuon     Toulon  hi  company  with   the  Fulminant   and  Arethuse. 
]T"ue]ful*    different  exercises,  the  Fulminant  was  sent  C>  or  7  miles  ahead  of  ibe 
Arethuse,  near  which  were  the  torpedo  bout*  in  groups  of  fonts. 
After  dark  one  group  was  sent  to  find  the  Fulminant,  but  failed  to  ■ 
so.    The  second  group  was  then  sent  forward,  and  after 
hours  the  armourclad  was  found  by  one  of  the  boats.    The  night 
dark,  the  weather  bad,  and  rainy,  and  the  sea  heavy,  which  made  lift 
cireuiustances  of  the  search  difficult.    The  Fulminant,  however,  d*i 
not  mask  her  lights  on  this  occasiou. 

Tins  short  cruise  of  twenty-seven  hours,  in  an  ugly  sea  off  Toulon 
is  rc]»orted  by  the  correspondent  of  Zr  Yacht  to  have  completely 
up  the  crews  of  the  torpedo  boats. 
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Grand  Naval  TkLuKEUVRES.* 

FIRST  PERIOD. 

The  vessels  engaged  were  as  follows : — 

Armoured. 

Colbert. — Armoured  battle-ship  ;  launched,  1873;  displacement,  French 
8457  tons;  batter}',  eight  10 j-inch  B.L.,  two  9  5-inch  B.L.,  and  Bix  ^J^1* 
5*51 -inch  B.L. ;  maximum  speed,  14*5  knots ;  I.H.P.,  4650 ;  com 
plement,  702. 

Amiral  Diipcrre. — Armoured  battle-ship ;  launched,  1879 ;  displace-  1880 
ment,  10,487  tons;  battery,  four  13'4-inch B.L.  and  fourteen  5*51 -inch 
B.L. ;  maximum  speed,  14  5  knots  ;  I.H.P.,  8010  ;  complement,  850. 

Friedland. — Armoured  battle-ship  ;  launched,  1873  ;  displacement 
5540  tons ;  battery,  eight  lOg-inch  B.L.  and  eight  5  51-inch  B.L., 
maximum  speed,  13*3  knots  ;  I.H.P.,  4428 ;  complement,  700. 

Devastation. — Armoured  battle-ship  ;  launched,  1879  ;  displacement, 
10,000  tons  ;  battery,  four  13'4-inch  B.L.,  four  lOj-inch  B.L.,  and  six 
"51-inch  B.L.  ;  maximum  speed,  15*2  knots;  I.H.r.,  8000;  com- 
plement, 600. 

RtdoutabU. — Armoured  battle-ship  ;  launched,  1870  ;  displacement, 
lp200  tons  ;  battery,  eight  lOg-inch  B.L.  and  six  5*51-iuch  B.L. ; 
maximum  speed,  14*7  knots  ;  I.H.P.,  C071 ;  complement,  700. 

Sujfrcn. — Armoured  battle-ship;  launched,  1870;  displacement, 
76(14  tons  ;  battery,  four  lOJ-inch  B.L.,  four  9  5-inch  B.L.,  and  six 
•"•51-inch  B.L.  ;  maximum  speed,  14*3  knots;  IJLP.,  4181.;  com- 
plement, 778. 

Fulminant. — Armoured  battle-ship  ;  launched,  1877  ;  displacement, 
5580  tons ;  battery,  two  lOJ-inch  B.L.  and  four  4j-inch  B.L..; 
maximum  speed,  13*2  knots  ;  I.H.P.  3550  ;  complement,  248. 

Marengo. — Armoured  battle-ship  ;  launched,  1869  ;  displacement, 
7187  tons;  batter}*,  four  10J-inch  BX.,  four  95-inch  B.L.,  and 
seven  5  51-inch  B.L. ;  maximum  speed,  13*5  knots;  I.H.P.,  3673; 
•  omplement,  750. 

Vauban. — Armoured  cruiser ;  launched,  1882 ;  displacement,  5900 
tons;  battery,  four  95-inch  B.L.,  one  7*5-inch  B.L.,  six  5*5 1-inch 
;  maximum  speed,  14*32  knots  ;  LJLP,,  4475 ;  complement,  450. 

•  From  the  French  Journals,  ohiefly  Le  YuehU 
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Unarmourcd. 

French  Arethuje. — Double-decked  barbette  cruiser  ;  launched,  1882:  dis- 
roJl8,  placement,  3360  tons ;  battery,  four  6f3-inch  B.L.  and  twenty-three 
Maa«u  ^'51-inch  B.L. ;  maximum  speed,  16  knots;  I.H.P.,  4200;  com- 
vres.        plement,  450. 

Milan. — Despatch  vessel  and  rapid  cruiser;  launched,  1884;  dis- 
placement, 1550  tons  ;  battery,  five  3-94-inch  B.L. ;  maximum  speed, 
184  knots;  I.H.P.,  4132;  complement,  150. 

Dupetit-Tliouars. — Light  barbette  cruiser;  launched,  1874,  dis- 
placement, 2000  tons;  battery,  ten  5*51-inch  B.L. ;  maximum  speed, 
15  knots  ;  I.H.P.,  2018 ;  complement,  206. 

DcsaU.— Single-decked  barbette  cruiser;  launched,  1866  ;  displace- 
ment, 1683  tons  ;  battery,  four  3  94-inch  B.L. ;  maximum  speed, 
1421  knots;  I.H.P.,  1442;  complement,  159. 

Coulcuvrinc. — Torpedo  despatch  vessel ;  launched,  1885 ;  displace- 
ment, 320  tons ;  battery,  two  3  54-inch  B.L  and  three  H.  It.  C. ;  • 
two  under-water  launching-tubes ;  maximum  speed,  18  knots ;  I.H.P., 
1800 ;  complement,  77. 

The  grand  manoeuvres  began  on  the  10th  of  May,  and  the 
neighbourhood  of  Toulon  was  the  scene  of  operations.  For  the  time 
being  the  fortifications  of  Toulon  were  supposed  not  to  exist,  the  port 
and  roads  being  defended  by  the  torpedo  division  only,  as  indicated 
by  the  first  theme. 

As  no  map  accompanies  this  account,  it  may  be  well  to  describe 
briefly  the  locality.  The  inner  port  of  Toulon  is  nearly  landlocked, 
and  the  entrance  to  it  is  closed  by  a  jetty  or  breakwater.  The  outer 
roads,  extending  in  a  W.N.W.  direction,  are  about  two  miles  wide, 
one  mile  long  on  the  south-western,  and  about  two  miles  long  on  the 
north-eastern  side.  Cape  Sepet  is  the  headland  marking  the  western 
side  of  the  entrance  to  the  roads,  while  Point  Querquerane  marks  the 
eastern  limit.  Cape  Brun  lies  on  the  north  shore,  nearly  north  of 
Cape  Sepet,  and  about  two  miles  east  of  the  jetty.  The  Golfe  de 
Giens  lies  just  east  of  Point  Querquerane,  and  at  its  southern  limit 
are  the  Fourmigues  Rocks,  4  miles  south-east  from  the  same  point. 
Hyeres  Roads  are  some  12  miles  from  the  Toulon  jetty,  and  arc 
separated  from  the  Golfe  de  Giens  by  a  narrow  strip  of  land. 

Cape  Sicie  is  a  headland  about  5  miles  west  of  Cape  Sepet. 

The  armourclad  squadron,  under  the  command  of  Vice-Admiral 
Lafont,  was  divided  into  two  divisions : 

♦  H.  R.  C— HotchkiM  Revolving  Cannon. 
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First  division. — Colbert  (flag-ship),  Amiral.  Duperre,  Friedland,  French 
Marengo,  Milan  (cruiser),  and  torpedo  boats  Nos.  74  and  70.  JjJ^' 

Second  division. — (Rear-Admiral  Rallier). — Devastation,  Redout-  Operation* 
able,  Suffren,  Vauban,  Hirondelle  (cruiser),  and  torpedo  boat  No.  71.* 

Division  of  torpedo  boats  (Rear- Admiral  Brown  de  Coulston). — 
Desaix,  Arethuse,  Dupetit-Thouars  (cruiser),  the  Fulminant  (ar- 
moured), and  seventeen  torpedo  boats;  twelve  first-class  boats  of 
about  108  feet,  and  five  second-class,  of  about  89  feet. 

The  squadron  took  station  outside ;  the  division  of  torpedo  boats 
inside,  behind  the  jetty.  The  Fulminant  was  moored  at  the  entrance 
to  the  inner  port,  close  to  the  jetty. 

The  following  themes  indicate  the  nature  of  the  operations  and  the 
methods  observed  in  conducting  them : 

First  theme. — Can  a  squadron  of  armourclads  approach  by  day  and 
bombard  a  commercial  or  military  port  defended  by  a  flotilla  of 
torpedo  boats  ? 

Second  theme. — Can  a  division  of  crujsers,  accompanied  by  torpedo 
boats,  force  a  blockade  maintained  by  a  squadron  of  armourclads  ? 

Third  theme. — Can  a  squadron  of  armourclads  at  sea,  en  route 
between  Algeria  and  Toulon,  be  discovered  and  reached  by  a  flotilla 
of  torpedo  boats  ? 


Rules  to  he  observed  during  the  Manoeuvres. 

All  vessels  forming  part  of  the  squadron,  contre-torpilleurs  (torpedo 
boats  accompanying  the  armourclads)  included,  will  carry  their 
running-lights  at  night  The  enemy's  (attack)  torpedo  boats  will  not 
display  their  lights.  Any  ship  placed  hors  de  combat  will  hoist  at 
the  mizzen  a  flag  or  lantern  to  indicate  this.  These  signals  will  be 
displayed  during  the  entire  time  that  the  vessel  is  considered  out  of 
action. 

Any  torpedo  boat  of  the  enemy  found  in  any  creek  or  indent  of  the 
coast  by  any  vessel  of  the  squadron  will  be  considered  as  captured 
and  sent  to  Toulon  with  a  paper  indicating  its  capture. 

A  torpedo  boat  will  be  hors  de  combat  (1)  if  it  has  been  under  the 
fire  of  50  rounds  of  the  Hotchkiss  revolving  cannon  before  being  in 
position  to  discharge  its  torpedo;  (2)  if  it  has  been  under  the  fire 
of  a  single  round  from  any  other  gun,  provided  the  torpedo  boat  has 
been  seen  at  a  distance  of  less  than  500  metres,  and  in  the  prolonga- 
tion of  the  line  of  sight  of  this  gun  which  has  been  previously  laid 

•  Tho  torpedo  boats  of  the  squadron  Were  supposed  to  bo  torpedo-catchers  (eonire- 
iori>illcurt),  or  torpedo  gunboats. 
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FkscU  for  a  given  direction  and  range,  in  expectation  of  an  attack  from 
^^ad"      torpedo  boats. 

To?ion°D  Any  armourclad  not  protected  by  its  nets  will  be  considered 
as  out  of  action  if  it  receives  the  fire  of  two  torpedoes  discharged 
by  a  torpedo  boat  in  good  position  at  a  distance  of  less  than  400 
metres. 

Any  armourclad  protected  by  its  nets  will  not  be  considered  as 
vulnerable  except  at  the  bow  and  stern ;  at  the  bow,  under  the 
conditions  denned  in  last  paragraph ;  at  the  stern,  if  the  torpedo  boat 
has  been  able  to  approach  and  discharge  its  torpedo  within  short 
range  of  the  armourclad. 

Any  cruiser  will  be  considered  as  captured  if  for  one  hour,  at 
least,  it  remains  under  the  fire  of  an  armourclad  at  a  range  of  less 
than  2000  metres,  or  if  the  vessel  chasing  shows  a  superiority  of 
speed  over  that  of  the  ship  chased  such  that  it  can  be  overtaken  one 
hour  before  nightfall. 

Operations  beginning  on  the  10th  May,  the  electric  lights  were 
used  from  the  shore,  and  all  vessels  and  boats  kept  under  steam  at  all 
times. 

May  10. — The  squadron  cruising  outside  Toulon,  standing  off  and 
on  the  entrance  to  the  port.    Fine  weather.    Smooth  sea. 

May  11. — Squadron  off  the  entrance  to  port.  Toward  noon  passed 
the  entrance  in  column  of  vessels  after  having  searched  the  coast  by 
means  of  its  cruisers  and  torpedo-catchers.  The  torpedo  boats  did 
not  go  out.  Wind  fresh  from  N.W.  The  squadron  might  have  readily 
bombarded  Toulon  from  two  favourable  positions. 

May  12. — Nothing  of  interest  occurred. 

May  13. — Fresh  breeze  from  the  S.E.  Heavy  sea  breaking  over 
the  jetty  or  breakwater.  Foggy.  The  squadron  formed  by  divisions 
in  two  columns,  the  vessels  of  second  column  opposite  the  intervals 
of  the  first,  and  stood  in  toward  the  port.  When  five  miles  to  the 
southward  and  westward  of  Cape  Sepet,  the  squadron  cleared  for 
action,  and  the  second  division  was  ordered  to  proceed  to  the  Gulf  de 
Giens,  a  few  miles  to  the  eastward  of  the  entrance  to  Toulon  Roads. 
In  column  of  the  first  division  crossed  the  entrance  to  the  roads 
to  the  eastern  shore,  when  the  head  of  column  changed  course 
eight  points  to  port  (N.W.),  and  steered  so  as  to  pass  to  the  west- 
ward of  Cape  Brun.  The  column  again  changed  direction  to  port 
(S.W.),  and  steamed  in  a  direction  parallel  to  the  jetty,  to  which  it 
was  now  quite  close,  and  opened  fire. 

The  Fulminant  opened  fire  upon  the  squadron,  and  the  torpedo 
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"boats  coming  out  through  the  jetty  channel,  a  general  engagement  French 
•ensued.    Some  torpedo  boats,  masked  by  the  Fulminant,  charged  the  ^nu8a<1' 
Marengo,  the  rear  vessel  of  the  column,  which  received  them  with  a  on 
heavy  fire  of  great  and  machine  guns.    The  state  of  the  sea  was  such 
that  the  torpedo  boats  could  not  have  properly  discharged  their 
torpedoes.    It  is  said  that  it  would  have  been  dangerous  to  open  the 
tubes. 

The  time  of  attack  was  well  chosen,  and  would  probably  have  been 
successful,  as  the  torpedo  boats  were  placed  at  great  disadvantage, 
attacking  by  day  and  in  a  heavy  sea. 

The  following  are  given  in  Le  Yacht  as  observations  worthy  of 
notice : 

On  the  evening  of  the  10th  we  went  out  of  Hyeres  Roads,  about 
10  o'clock.  I  am  firmly  of  the  opinion  that  the  reflection  of  the  moon 
upon  the  ripple  of  the  water  would  have  made  it  impossible  to  make 
out  a  torpedo  1x»at  at  more  than  600  metres.  On  the  12th  there  was 
a  night  alarm.  The  sea  was  absolutely  smooth.  It  would  have  been 
possible  to  distinguish,  toward  2  o'clock  A.M.,  a  torpedo  boat  coming 
from  the  eastward  without  lights;  but  in  the  west  the  sight  was 
limited  to  a  few  hundred  metres,  and  a  silent  torpedo  boat  could  have 
surprised  us. 

On  the  day  of  the  attack  upon  Toulon  I  am  firmly  of  the  opinion 
that  our  torpedo  boats  could  not  steer  in  the  rather  rough  cross-sea 
without  reducing  speed.  As  soon  as  10  knots  speed  had  been  passed 
the  bow  disappeared  under  the  sea,  the  stern  lifted,  and  the  boat 
tended  to  come  head  to  wind. 

This  concluded  the  operations  under  the  first  theme. 

For  the  second  theme  the  operations  were  naturally  conducted  in 
a  different  manner.  The  crews  were  divided  into  three  watches,  so 
that  a  constant  and  effective  lookout  and  preparation  was  not 
fatiguing.  The  cruisers  and  torpedo-catchers  were  at  daylight  sent 
to  a  neighbouring  bay  (Hyeres),  so  that  the  crews  might  obtain 
necessary  rest.  At  night  two  of  these  boats  were  on  the  picket-line, 
while  the  third  remained  at  its  anchorage.  On  board  the  armour- 
clads  two  lieutenants  were  constantly  on  duty. 

In  the  daytime  the  squadron  cruised  in  column  of  vessels,  in 
open  order,  at  low  speed.  At  night  it  was  formed  in  three  lines,  as 
follows : 

First  line. — The  Milan,  under  Cape  Sepet.with  its  torpedo-catcher; 
the  Hirondelle,  at  the  other  side  of  the  entrance  to  roads,  with  a 
second  torpedo-catcher. 

i»  2 
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Frcach        Second  line. — Five  armourclads  with  their  nets  down,  describing, 
runs*1"      about  a  point  fixed  by  cross-bearings,  circles  of  1200  to  1500  metres 
TouTu  °n  diameter.   Efrch  day  tue  direction  of  motion  was  changed  to  discon- 
cert the  enemy.    The  second  line  extended  from  Cape  Sicie  to  the 
Fourmigues,  a  distance  of  about  7  miles. 

Third  line. — The  armourclads  of  high  speed,  the  Duperre\  Redout- 
able,  and  Devastation,  held  in  readiness  to  give  chase  to  any  vessel 
running  the  blockade. 

The  incidents  of  this  part  of  the  operations  were  varied  by  frequent 
night  attacks  of  torpedo  boats  and  attempts  on  the  part  of  the  cruisers 
to  escape.  The  torpedo  boatmen  claim  many  ships  destroyed ;  but, 
on  the  other  hand,  it  is  averred  by  the  officers  on  board  vessels  of  the 
squadron  that  in  many,  if  not  most,  cases  the  torpedoists  were  over 
sanguine,  and  discharged  their  torpedoes  beyond  effective  range,  and 
under  circumstances  of  sea  and  weather  altogether  unfavourable  and 
prejudicial  to  good  firing.  It  is  stated  by  those  in  the  armoured 
vessels  that  the  torpedo  boats  signalled  discharges  of  torpedoes 
when  at  a  distance  of  more  than  1000  metres ;  and  as  the  oppor- 
tunities of  estimating  distances  from  the  armoured  vessels  were 
much  the  best,  this  statement  is  instructive  as  illustrative  of  the 
difficulties  under  which  an  officer  in  charge  of  a  torpedo  boat  in  a 
seaway  must  act. 

On  the  night  of  the  17th  the  attempt  to  pass  the  blockade  was 
made.  The  Fulminant,  Arethuse,  Dupetit-Thouars,  and  eleven  tor- 
pedo-boats were  under  steam,  ready  to  move.  The  weather  was  calm 
though  somewhat  foggy,  and  the  sea  smooth. 

The  Fulminant,  in  company  with  seven  torpedo  boats,  passed 
along  the  shore  of  Cape  Sepet,  drove  off  the  Milan,  and  allowed  the 
boats  to  gain  the  offing.  The  Arethuse,  Dupetit-Thouars,  and  four 
torpedo  boats  skirted  the  eastern  shore  under  the  shadow  of  the  land. 
These  were  discovered  by  the  squadron  and  kept  in  view  by  the 
electric  lights.  By  the  skilful  handling  and  feints  of  the  Arethuse 
which  drove  off  the  Hirondelle  and  her  torpedo-catcher,  and  drew  the 
attention  of  the  armourclads,  and  the  attacks  of  the  torpedo  boats 
upon  the  Marengo  and  Suffren,  the  Dupetit-Thouars  slipped  through 
the  line,  though  in  doing  so  she  was  under  the  fire  of  the  Marengo, 
which  fired  at  her  fourteen  rounds  from  her  24-centimetre  and  eight 
from  her  14-centimetre  guns.  At  one  time  the  range  was  less  than 
1000  metres.  The  plan  of  the  attack  was  well  carried  out  The 
Fulminant  and  Arethuse  engaged  the  attention  of  the  inner  lines, 
while  the  torpedo  boats  attacked  and  perplexed  the  movements  of  the 
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outer  lines  of  armoured  vessels.    While  the  Dupetit-Thouars  escaped  French 
it  is  probable  that  in  actual  war  she  would  have  been  seriously 
damaged,  as  she  was  in  the  beam  of  the  squadron's  search-lights,  and  £J|J5^  on 
under  its  fire  for  some  time. 

The  lessons  in  tactics  thus  far  to  be  drawn  from  the  yet  unfinished 
manoeuvres  lie  in  the  study  of  the  formation  of  the  French  squadron 
for  attack  on  May  13,  and  in  the  carefully  devised  plan  of  main- 
taining the  blockade,  as  well  as  the  formation  and  movements  of  the 
torpedo  flotilla.  The  torpedo  boats  were  divided  generally  into 
groups  of  fours.  They  were  manoeuvred  in  groups  by  the  steam 
whistle,  which  was  given  a  different  note  in  each  boat  of  a  group. 
The  boats  were  also  distinguished  in  groups  by  different  colours- 
white,  black,  green,  &c. 

They  were  always  accompanied  by  a  heavy  vessel,  and  moved 
under  her  cover  until  the  moment  of  attack,  when  they  dashed 
forward  upon  the  object  of  their  search.  The  experience  gained 
during  two  months  of  constant  torpedo  boat  work  was  noticeable 
in  the  increased  skill  and  endurance  shown  by  the  crews  of  all 
the  boats. 

The  first  period  of  the  operations  of  the  French  squadron  of 
evolutions  in  May  1886,  detailing  the  gathering  together  of  vessels 
at  Toulon  from  the  different  ports  of  France,  the  rules  governing  the 
actions  of  ships  and  boats,  and  the  manoeuvres  which  took  place  off 
Toulon,  is  described  in  the  above  account. 

The  first  period  of  the  grand  manoeuvres  was  divided  into  two 
parts  or  themes : 

(1.)  Toulon  not  being  defended  by  batteries  or  mines,  but  by  a 
flotilla  of  torpedo  boats  only,  can  a  squadron  of  armoured  vessels 
bombard  the  place  with  impunity  ? 

(2.)  A  squadron  of  armoured  vessels  blockades  the  port  of  Toulon, 
in  which  is  found  a  flotilla  of  torpedo  boats,  three  cruisers,  and  an 
armoured  coast-defence  vessel ;  can  it  prevent  the  forcing  of  the 
blockade  ? 


SECOND  PERIOD. 

First  thane.— A  squadron  of  armoured  vessels  at  anchor  on  the 
coast  of  Provence  receives  an  order  to  double  Cape  Corso ;  a  flotilla 
of  torpedo  boats  supported  by  a  coast-defence  vessel  and  three 
cruisers  will  endeavour  to  stop  it,  to  destroy  it  if  possible,  and  finally 
to  pursue  it. 
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I0Q8. 

Opera- 
tions off 
Corsica. 


The  vessels  engaged  were  as  follows : — 

Admiral  Lafont's  squadron. 


Amiral  Duperrc'  

Devastation  

Vauban   

Kcdoutabta  

Colbert  (Flag)  

Friedland  

Richelieu  

Suffren  

Mnrengo  ....... 

Conleuvrinc  (unannoured  torpedo  despatch  vessel) 

Milan  (cruiser)  

Hirondello  (despatch  vessel). 
2  torjKido  boats. 


Lynched. 

M  nxtmuni 

Knot*. 

!  1879 

14-2 

1879 

15 -2 

1882 

14-3 

14-7 

1875 

14  5 

1873 

18'3 

1873 

131 

1870 

14-3 

1869 

J3'5 

1885 

180 

1884 

18-0 

1869 

15-5 

Admiral  Brovms 


XrmtU. 

IjAlinrllPil. 

Maximum 
•peed. 

Fulminant  (armoured  coast-defence  vessel)  .... 

Arlthusefcruiser)      .       .       .       .       .       .  . 

Dupetit-Tuounrs  (cruiser)  

20  torpedo  boats. 

1877 
1882 
1874 
1866 

KnoU. 
132 

140 

15-0 
14-2 

\ 


Admiral  Lafont  was  in  the  Gulf  Jouan  (near  Cannes)  when  the 
commencement  of  operations  was  announced,  June  2.  From  this 
time  seventy-two  hours  were  allowed  him  to  double  Cape  Corso  and 
continue  his  route  to  the  anchorage  of  Ajaccio,  passing  to  the  eastward 
of  the  island  of  Corsica  and  through  the  Straits  of  Bonifacio ;  thus 
circumnavigating  the  island. 

Admiral  Brown  had  gone  to  Villefranche  from  Toulon,  leaving  two 
groups  (four  each)  of  torpedo  boats  at  Antibes.  Then  gathering  his 
entire  force  he  proceeded,  on  the  1st,  to  Macinaggio,  near  Cape  Corso, 
where  immediately  upon  his  arrival,  at  6  p.m.,  ho  made  such  disposi- 
tions as  seemed  to  him  most  desirable  for  barring  the  passage  of  his 
adversary.  The  Dupetit-Thouars  with  four  torpedo  boats  was  sent 
to  the  westward  to  watch  and  harass  the  squadron,  and  report  its 
movements  to  the  admiral. 

On  the  2nd  June,  towards  5  p.m.,  Admiral  Lafont  got  under  way 
and  steered  to  the  S.E.    At  the  time  of  starting  no  vessel  of  the  enemy 
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was  in  sight,  but  towards  7  o'clock  the  Dupetit-Thouars  and  four  French 
torpedo  boats  were  sighted.  roUT* 

At  nightfall,  when  some  thirty  miles  off  shore,  the  admiral  changed  ggj^ 
course  to  the  southward.  The  Dupetit-Thouars  and  its  convoy  were  Cor^. 
lost  sight  of,  but  reappeared  from  time  to  time.  With  the  idea 
of  drawing  this  force  away  from  its  main  body,  Admiral  Lafont 
continued  on  a  south-westerly  course  until  opposite  the  Gulf  of 
St.  Florent  (Fig.  I.),  when  at  10  a.m.  of  the  3rd  he  came  about 
and  directed  the  Duperre  to  give  chase  to  the  Dupetit-Thouars, 
then  some  5  or  6  miles  distant.  The  Duperre"  gained  upon  her 
about  half  a  mile  an  hour,  so  that  at  6  o'clock  she  opened  fire  with 
her  barbette  guns  at  2200  metres  range,  and  continued  this  until 
within  1200  metres,  when  she  sheered  to  port,  delivered  the  fire  of 
her  starboard  broadside,  and  hauled  off ;  for  at  this  moment  Admiral 
Brown,  who  had  left  Macinaggio,  came  out  from  Cape  Corso  with 
the  Desaix,  Ar&huse,  and  a  number  of  torpedo  boats  to  the  relief  of 
the  Dupetit-Thouars.  The  Duperre*  declined  further  action  with 
these  except  by  opening  on  the  boats  (which  remained  at  some 
distance)  with  her  secondary  battery,  and  steamed  off  to  the  north- 
ward, thus  somewhat  distracting  attention  from  the  main  body. 

According  to  the  rules,  the  Dupetit-Thouars  was  hors  de  combat. 

The  Hirondelle  at  this  time  was  cruising  near  Giraglia  (a  small 
island  off  the  northern  end  of  Corsica),  and  the  Milan  near  the  Gulf 
of  St  Florent — to  observe  the  enemy  and  to  attract  the  attention  of 
his  torpedo  boats.  Having  in  a  measure  succeeded  in  this,  they 
rounded  the  cape  at  full  speed  and  proceeded  to  rejoin  the  squadron 
at  the  rendezvous  agreed  upon. 

In  the  meanwhile  the  squadron  of  armoured  vessels  had  steamed 
to  the  north-east,  and  when  to  the  north  of  Cape  Corso,  and  about 
15  miles  from  Giraglia,  the  admiral  steered  to  the  southward  and 
eastward  at  10  knots  speed,  with  the  Couleuvrine  and  torpedo  boats 
71  and  74  thrown  forward  as  scouts.  At  3.30  am.  of  the  4th  the 
passage  of  Cape  Corso  had  been  accomplished  without  sighting  the 
Fulminant  or  either  of  the  cruisers.  Only  four  of  the  enemy's 
torpedo  boats  were  seen ;  one  by  the  Colbert  and  Friedland,  the  other 
by  the  scouts. 

In  the  encounter  with  these  it  seems,  from  the  evidence,  that  the 
torpedo  boats  could  not  have  succeeded  in  effectively  discharging 
their  torpedoes  under  the  fire  of  the  ships. 

The  squadron  continued  its  course  to  the  south-east,  through  the 
Piombino  Channel,  and  through  the  Straits  of  Bonifacio  at  8  A.M.  of 
the  5th,  without  encountering  any  of  the  enemy's  force. 
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The  first  period  of  hostilities  expired  on  the  morning  of  the  5th. 
roiS"1  On  the  6th,  Admiral  Lafont  moored  his  squadron  in  the  harbour  of 

tiKSTjff    ^J*00*0'  witllout  losing  any  of  his  vessels  during  the  passage  from 
the  Gulf  Jouan.    It  will  have  been  noticed  that  the  admiral  had 


Fig.  II.     ma(je  more  tnan  one  femt  witn  hj8  mam  force  an(j  gcoutg  fa  deceive 

his  opponent  and  draw  off  his  forces.  In  this  he  appears  to  have 
been  successful,  for  the  passage  of  the  cape  was  finally  made  with 
but  little  opposition. 

If  the  squadron,  upon  the  close  of  this  period  of  operations  after 
circumnavigating  the  island  of  Corsica,  reached  the  port  of  Ajaccio 
intact,  the  division  of  torpedo  boats  had  not  been  so  fortunate. 
While  crossing  the  bow  of  the  Desaix  at  full  speed  on  the  evening  of 
the  3rd,  No.  66  collided  with  No.  64,  the  buffer  spar  of  the  former 
.  piercing  the  hull  of  the  latter,  whose  injured  compartment  quickly 
filled  with  water.  The  boat,  however,  thanks  to  its  pumps  and 
water-tight  bulkheads,  reached  the  shore,  about  three  miles  distant 
when  she  sank  in  two  fathoms  of  water.  The  Arethuse  remained 
near  the  wreck,  and  on  the  arrival  of  two  wrecking  tugs  from  Toulon 
the  boat  was  raised.  This  and  other  lesser  incidents  somewhat 
hampered  the  operations  of  the  torpedo  division,  and  made  the 
passage  of  the  squadron  more  easy. 

The  squadron  made  the  passage  of  the  cape  at  night  in  safety,  and 
had  it  attempted  it  by  daylight,  wliich  at  this  season  lasts  18  hours, 
the  chances  would  have  been  the  more  in  its  favour;  for  a  day 
attack  from  torpedo  boats  upon  such  a  squadron  must  be  com- 
paratively hopeless.  The  result  of  the  operations  under  the  first 
theme  for  the  second  series  must  then  be  regarded  as  being  against 
the  chances  of  a  flotilla  of  torpedo  boats  and  supports  preventing  the 
passage  of  a  strait  by  a  squadron  of  armoured  vessels. 

Upon  their  arrival  at  Ajaccio  the  vessels  of  the  squadron  coaled 
and  made  preparations  to  lay  the  boom  and  obstructions  for  the 
defence  of  the  port,  which  were  to  be  made  during  the  three  days' 
truce  intervening  between  the  periods  of  hostilities  (from  the 
morning  of  the  6th  until  4  p.m.  of  the  9th).  The  squadron  was 
moored  in  three  lines,  the  vessels  heading  to  seaward,  as  indicated 
in  Fig.  3. 

Second  theme. — A  squadron  of  armoured  vessels  having  taken 
refuge  in  an  open  roadstead  upon  the  enemy's  coast  to  repair 
damages  or  to  give  rest  to  its  men,  takes  measures  to  protect  itself 
against  an  attack  of  torpedo  boats. 

While  the  accompanying  plate  illustrates  the  principal  features  of 
the  port  of  Ajaccio,  the  position  of  the  vessels  of  the  squadrou,  and 
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the  arrangement  of  booms  and  defences,  a  further  description  of  the  French 
adjacent  coast  may  be  desirable.  row^ 

The  Gulf  of  Ajaccio,  one  of  the  many  bights  on  the  west  coast  of  J^™"ff 
the  island  of  Corsica,  presents  a  width  of  entrance  of  over  nine  miles  Corsica, 
from  the  Sanguinaires  Islands  to  Cape  Muro  (Fig.  2),  while  its  depth 
is  about  eight  miles,  measured  from  the  Sanguinaires  Islands  to  the 
anchorage  off  Ajaccio.  Merchant  vessels  anchor,  or  moor,  behind 
the  mole  at  Ajaccio ;  large  war  vessels,  at  the  head  of  the  bay,  where 
the  water  is  deep  to  the  shore. 

From  the  end  of  the  mole  to  the  Scoglietti,  the  rocks  off  Ft. 
Aspretto,  the  distance  is  about  1600  yards. 

There  is  a  narrow  passage  between  these  rocks  and  the  mainland, 
through  which  7  feet  of  water,  sufficient  for  torpedo  boats,  can  be 
carried ;  but  this  requires  a  smooth  sea  and  an  accurate  knowledge 
of  the  locality.    The  passage  is  impossible  at  night. 

On  the  morning  of  the  9th,  the  squadron  placed  the  obstructions  to 
bar  the  entrance  of  torpedo  boats.  From  the  Scoglietti  to  within  400 
metres  of  the  mole  a  double  hawser  was  stretched,  supported  at  short 
intervals  by  ships'  boats.  In  advance  of  this  obstruction  a  line  of 
clothes-lines  was  placed  so  that  the  propellers  of  torpedo  boats  might 
become  fouled  before  reaching  the  main  obstruction.  In  rear,  and 
near  the  flanks,  were  stationed  steam  launches  armed  with  Hotchkiss 
guns.    No  mines  were  placed. 

Such  an  obstruction  would  naturally  be  of  little  avail  against  an 
attack  by  heavy  vessels,  but  by  the  conditions  of  the  theme  such 
vessels  of  the  Brown  division  were  restricted  in  their  action  to 
supporting  and  protecting  the  torpedo  boats,  and  the  obstructions 
were  made  with  this  in  view. 

The  passage,  400  metres  wide,  bet  wee  the  mole  and  the  obstruc- 
tion, was  left  open  for  the  passage  of  ne  merchant  vessels  trading 
with  the  port. 

At  3  p.m.  of  the  9th,  Admiral  Lafont  made  signal  for  the 
ships  to  get  out  their  torpedo  nets.  Those  vessels  which  were 
not  provided  with  the  regular  Bullivant  nets  protected  themselves 
with  canvas,  awning-curtains,  tarpaulins,  &c. ;  actual  experiment 
having  before  shown  that  these  improvisations  were  compara- 
tively effective  against  torpedoes.  At  4  o'clock  the  nets  were 
in  place.  Their  distance  from  the  ships'  sides  varied  from  6  to 
9  metres. 

The  new  period  of  hostilities  began  at  4  o'clock,  and  at  that  hour 
the  lookouts  and  scouts  were  stationed.  At  night  a  scout,  a  torpedo 
boat,  and  a  steam  launch  patrolled  the  harbour  and  immediate 
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French      neighbourhood.    The  latter  was  relieved  at  11.30,  but  the  others 
rong*d*      continued  their  duty  until  sunrise. 

Opera-ff  During  the  first  and  third  night  the  Couleuvrine  patrolled  in  the 
Cwfica.     offing,  and  the  Hirondelle  took  her  place  during  the  second  night. 

Twenty-four  hours  was  the  duration  of  this  patrol  duty,  which, 
during  the  daytime,  was  extended  beyond  the  gulf  and  into  the  offing. 
At  night  the  electric  lights  of  the  different  vessels  were  directed,  as 
indicated  in  the  plate,  so  as  to  sweep  all  parts  of  the  harbour  and 
its  approaches. 

The  ships'  companies  were  divided  into  three  watches,  and  there 
were  two  officers  on  deck  at  all  times. 

Let  us  now  turn  our  attention  to  the  torpedo  boat  division.  Bad 
weather  increased  the  difficulty  of  raising  the  sunken  torpedo  boat 
until  the  7th.  Wind  and  rain  continued  during  the  8th,  9th, 
and  10th,  delaying  the  departure  of  the  torpedo  boats  and  causing 
loss  of  time  in  which  to  attack.  Finally,  on  the  morning  of  the  11th, 
Admiral  Brown,  on  board  the  Desaix,  got  under  way  from  Macinaggio 
(Fig.  1)  with  the  Fulminant  and  twelve  boats,  six  of  each  class.  The 
wind  was  still  blowing  strong,  and  the  sea  was  running  high ;  but 
the  admiral  wished  to  test  the  boats  in  bad  weather.  Two  hours 
after  starting  it  was  found  that  the  second-class  boats  (89  feet)  were 
making  such  bad  weather  that  signal  was  made  for  them  to  return  to 
the  anchorage.  The  DesaLx  was  also  labouring  considerably,  and 
her  speed  was  reduced  from  10  to  5  knots ;  but  the  first-class  boats 
(108  feet)  behaved  well,  and  all  reached  Ajaccio  in  good  condition. 
The  Dupetit-Thouars  had  preceded  Admiral  Brown  by  one  day,  to 
reconnoitre. 

Towards  4  o'clock  in  the  afternoon  the  Admiral  Brown's  division 
was  sighted  by  the  Couleuvrine  and  reported  to  the  squadron,  wlrich 
was  now  the  more  on  the  alert,  not  only  from  being  aware  of  the  arrival 
of  the  enemy,  but  from  the  fact  that  only  one  night  remained  in 
which  the  attack  could  be  made.  (Hostilities  were  to  end  on  the 
12th  at  4  p.m.) 

Admiral  Brown,  having  been  joined  by  the  Dupetit-Thouars, 
anchored  behind  the  Sanguinaires  about  6  p.m.,  and  received  the 
reports  of  officers  as  to  the  disposition  of  the  squadron  and  its 
defence.  His  force  available  for  attack  had  been  reduced  from 
twenty  to  six  torpedo  boats,  and  he  had  lost  the  services  of  the 
Arethuse  (still  remaining  near  the  sunken  torpedo  boat),  and, 
to  add  to  his  embarrassment,  the  weather  was  now  clearing  and 
the  moon  shining  bright.  As  the  moon  did  not  set  until  after 
midnight,  the  time  of  attack  was  necessarily  restricted  to  the 
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short  interval  between  that  hour  and  3  A.M.,  at  which  time  the  Frencb 
day  broke. 

The  weather  at  midnight  was  clear  and  calm,  with  occasional  Opera- 

light  airs.  Coroi^. 


At  12.40  the  Couleuvrine  signalled  that  the  enemy  was  under 
way,  and  immediately  the  electric  lights  of  the  squadron  lit  the 
harbour. 

At  1.5  the  approach  of  the  enemy  was  signalled. 

At  1 .45  a  torpedo  boat  made  an  attack  upon  the  Hirondelle,  but 
received  the  fire  of  the  Hotchkiss  guns  of  the  squadron,  and  would 
doubtless  have  been  disabled  or  destroyed  before  firing  a  torpedo 
effectively. 

At  2.5  the  Fulminant  (now  flagship)  was  discovered  in  the 
direction  of  the  Scoglietti  accompanied  by  the  torpedo  boats. 
Under  the  electric  lights  her  form,  turret,  and  other  details  were 
readily  distinguished.  She  steamed  close  up  to  the  boom  and  sent 
forward  two  boats  with  the  intention  of  grappling  the  obstruction  „ 
which,  when  grappled,  was  to  be  bodily  towed  or  torn  away  by  the 
ship.  The  boats,  however,  were  constantly  under  the  squadron's  lire, 
and  could  hardly  have  accomplished  their  purpose. 

At  this  time  the  torpedo  boats  made  the  principal  attack.  Four 
attacked  by  the  passage  left  open,  the  fifth  became  entangled  in  the 
obstruction,  while  the  sixth  received  some  slight  damage  to  her 
machinery  and  was  not  ready  at  the  time  of  the  attack. 

Three  of  the  first  mentioned  boats  attacked  at  moderate  speed,  in 
full  sight  under  the  search  lights,  and  were  constantly  under  fire. 
The  evidence  seems  sufficient  to  show  they  were  unsuccessful,  and 
that  in  cases  where  the  torpedoes  were  signalled  by  the  boats  as 
having  been  successfully  discharged  (by  burning  a  blue  light)  the 
range  had  been  much  under  estimated.  The  fourth  boat,  under  the 
command  of  Lieutenant  Duboc,  of  Sheipoo  fame,  took  advantage  of 
the  Hirondelle's  search  light  being  directed  to  the  southward  of  the 
mole  to  attack,  at  2 . 20,  at  full  speed,  under  cover  of  its  shadow. 
His  attack  was  probably  successful,  as  the  Hirondelle  fired  but  three 
shots  at  him  l>efore  his  torpedo  was  discharged,  when  he  steamed 
into  the  offing. 

At  2 . 25  the  Fulminant  withdrew,  and  the  attack  was  over. 
At  2 . 50  the  search  lights  were  extinguished,  and  day  began  to 
break. 

While  there  still  remained  twelve  hours  during  which  hostilities 
were  to  last,  any  day  attack  would  have  been  hopeless.  The  second 
period  of  operations  was  therefore  closed. 
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The  electric  search  lights  are  reported  to  have  served  with  twofold 
effect ;  they  not  only  effectually  lighted  the  harbour  and  entrance, 
but  their  intense  light  blinded  the  approaching  enemy,  and  rendered 
all  estimate  of  distance  extremely  difficult  It  was  again  shown  that 
search  lights  should  be  carried  as  low  as  practicable  in  order  to 
secure  their  greatest  efficiency. 

The  attack  was  a  failure,  and  it  must  be  admitted  that  the  chances 
were  against  the  torpedo  division.  The  weather  had  been  extremely 
bad,  the  number  of  boats  reduced  to  six,  and  on  the  only  night  on 
which  the  attack  could  be  made  there  was  a  bright  moon  until 
midnight.  These,  however,  are  the  chances  which  the  torpedo  boats 
must  expect,  and  must  take.  But,  on  the  other  hand,  in  actual  war, 
there  might  have  been  the  chance  of  destroying  the  obstructions  by 
ramming  them  with  the  supporting  ships,  wliich  would  have  opened 
the  way  for  the  boats  and  made  their  task  somewhat  easier. 

On  the  15th  the  squadron,  re-enforced  by  the  Richelieu,  sailed  for 
Oran,  Algeria ;  and  on  the  16th  Admiral  Brown's  division  returned 
to  Toulon,  preparatory  to  carrying  out  the  third  and  last  series  of 
operations. 

THIRD  PERIOD. 

Parage  The  forces  taking  part  in  the  operations  of  the  third  period  were 
Dalatre*  ^e  same  118  before,  except  that  Admiral  Brown's  division  contained 
but  thirteen  torpedo  boats,  all  of  the  first  class  (108  feet) ;  the 
second-class  boats  being  considered  unsuited  for  operations  on  the 
high  sea.  Admiral  Lafont's  squadron  was  at  Oran,  and  Admiral 
Brown's  division  at  Toulon,  where  the  period  of  operations  began  on 
the  25th  of  June. 

The  theme  was  as  follows  : 

Theme. — A  squadron  coming  from  Gibraltar  to  attack  Toulon  or 
Marseilles  is  obliged  to  pass  through  the  Balearic  Islands,  within  a 
belt  comprised  within  two  parallel  lines  28  miles  apart,  so  drawn 
as  to  pass  between  Ivica  and  Majorca,  and  touching  the  island  of 
Dragonera  (see  Fig.  4)  j  when  within  15  miles  of  the  French  coast 
the  squadron  will  be  considered  as  free  from  attack.  A  division  of 
torpedo  boats  will  endeavour  to  attack  the  squadron  while  en  route, 
and  prevent  its  passage. 

Naturally,  the  torpedo-boat  division  took  station  to  the  southward 
of  the  Balearic  Islands,  near  the  prescribed  pass,  in  order  to  make 
sure  of  intercepting  the  squadron. 

On  the  25th,  at  1  p.m.,  the  squadron  got  under  way  from  Mers-el- 
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Kebir  (Oran),  and  stood  to  the  N.E.,  in  echelon  of  vessels.   The  speed  French 

was  set  at  6  2  knots.    The  Couleuvrine  and  the  two  torpedo  boats,  Sm. 

71  and  74,  were  taken  in  tow  by  the  armoured  vessels.  Yauuw 

,  >ii  of  the 

On  the  27th,  in  the  early  morning,  the  Arethuse  was  sighted,  with  Bakarc?. 

upper  masts  housed.    At  6.30  a.m.  she  was  still  in  sight  to  the  N.W., 

distant  about  16  miles,  and  evidently  watching  the  squadron.  At 

this  hour  the  squadron  changed  course  to  the  S.W.,  and  housed  its 

upper  masts.    At  10.45  Admiral  Lafont  made  signal  to  start  fires  in 

all  the  boilers. 

At  noon  the  position  of  the  squadron  was  latitude  37°  15'  north, 
longitude  1°  06'  east,  about  90  miles  from  Formentera.  The  torpedo 
boats  were  cast  off  and  coaled. 

At  1  p.m.  the  squadron  steered  N.N.E.,  and  the  speed  was  set  at 
10  5  knots. 

Notwithstanding  tliat  the  sea  was  calm,  the  sky  overcast,  and  the 
squadron  sighted  by  one  of  the  enemy's  cruisers,  Admiral  Lafont 
decided  to  attempt  the  passage  that  night 

Admiral  Brown's  division  was  in  the  neighbourhood  of  Dragonera 
on  the  afternoon  of  the  27th,  and  at  nightfall  it  steamed  to  the 
southward,  at  about  8  knots  speed,  in  four  groups.  On  the  left  of 
the  line  was  the  Ar&huse  with  three  torpedo  boata,  in  the  centre  the 
Dupetit-Thouars  and  Desaix,  each  with  three  boats,  while  on  the 
right  was  the  Fulminant  with  the  remaining  torpedo  boats.  The 
plan  of  watching,  or  patroling,  adopted  by  Admiral  Brown,  was  to 
steam  in  line  to  the  southward  at  night,  and  in  the  daytime  to 
retrace  his  steps  to  Dragonera,  so  as  to  insure  discovering  and 
attacking  the  squadron  at  night. 

At  9  P.M.  the  squadron  took  in  its  running  lights  and  steered 
North  upon  making  the  Formentera  light.  At  midnight  the  lights  of 
the  Arethuse  and  torpedo  boats  were  sighted. 

At  1  o'clock  the  engagement  took  place,  between  Ivica  and 
Majorca.  No.  72  attacked  the  Redoutable,  and  though  fired  upon  by 
that  vessel  and  the  Sufrren,  it  succeeded  in  getting  within  effective 
range,  when  it  burned  its  blue  light.  Another  of  this  group,  No.  27, 
is  said  to  have  discharged  one  torpedo  at  a  passing  merchant  steamer, 
and  a  second  torpedo  at  its  convoy  ship,  the  Ar&huse.  The  Dupetit- 
Thouars  and  group  did  not  sight  the  squadron  until  the  search 
light  of  the  Colbert  was  turned  on  the  passing  merchant  steamer ; 
then  the  cruiser  gave  the  alarm,  but  its  boats  did  not  succeed  in 
attacking. 

Admiral  Lafont  sent  back  his  torpedo  boats  for  the  protection  of 
the  rear  ships,  and  increased  the  speed  to  11  5  knots. 
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i  vench  The  torpedo  boats  of  Admiral  Brown's  division  gave  chase,  but  at 
nm"*1      daylight  they  were  not  in  sight. 

'nh?8  8(lua(*ron  steered  *°r      Planier  light,  and  at  12.30  a.m.  of  the 

ifoleares.  29th  sighted  it.  At  3  a.m.  the  15-mile  limit  (from  the  coast)  was 
reached  ;*  the  squadron  was  free  from  further  attack,  and  at  8  A.M. 
moored  in  Toulon  harbour.  It  was  delayed  off  the  Planier  by  an 
accident  to  the  machinery  of  the  Richelieu,  which  vessel  had  been 
in  commission  only  a  fortnight. 

Admiral  Brown,  after  the  passage  of  the  squadron,  had  gathered  his 
division  together  by  10  a.m.  of  the  28th.  The  Dupetit-Thouars  and 
group  reached  Toulon  at  9  a.m.  of  the  29th,  but  the  other  groups  did 
not  arrive  until  3  p.m. 

The  results  of  the  attack  of  the  torpedo  boats  upon  the  squadron 
seem  to  have  been  as  follows :  The  Redoutable  struck  by  a  torpedo ; 
the  Arethuse  struck  by  a  torpedo  from  one  of  its  own  boats;  a 
passing  merchant  steamer  fired  upon  by  a  torpedo  boat;  and,  as 
claimed  by  the  torpedo  boats,  the  Richelieu  struck  by  a  torpedo, 
although  there  is  little  evidence  to  support  this. 

A  notable  fact  is  brought  to  light  by  this  period  of  the  operations, 
viz.,  that  the  torpedo  boats  which  on  trial  made  20  knots  could  not 
overtake  a  squadron  making  11  5  knots.  This  was  due  to  the  fact 
that  the  boilers  of  the  torpedo  boats  had  become  so  dirty  during 
their  four-days'  cruise  as  to  make  it  impossible  to  get  the  required 
steam. 

Conclusions. 

Off  Toulon  (1st  period)  the  torpedo  boats  were  unable  to  drive  off 
the  squadron  of  armoured  vessels  or  to  seriously  interfere  with  the 
bombardment  of  the  town  (supposed  to  be  without  other  defences 
than  the  torpedo  division),  the  squadron  having  attacked  by  day  in  a 
sea  which  did  not  seriously  disturb  the  accuracy  of  its  fire,  but 
rendered  the  discharge  of  torpedoes  from  the  torpedo  boats  difficult,  if 
not  impossible. 

Off  Toulon  the  torpedo  division  was  unable  to  break  the  blockade 
of  the  port,  although  it  was  claimed  that  the  Desaix  escaped.  Torpedo 
boats  must  naturally  increase  the  anxiety  of  a  blockading  squadron  ; 
but  the  nets  with  which  armoured  vessels  now  surround  themselves 
under  such  circumstances  greatly  reduce  the  chances  of  torpedoes 

*  The  distance  from  Formentera  to  this  limit  is  about  300  miles.   The  distance  run 
from  2  a.m.  of  the  28th  to  8  a.m.  29th  was  about  290  mile*  (knots). 
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Teaching  them.    Blockading  squadrons  must  always  be  accompanied  French 
by  swift  cruisers  and  counter  torpedo  boats  to  increase  the  chances  of  ^f™1*" 
discovering  and  beating  off  attacking  boats  before  getting  within  range 
of  the  heavier  vessels. 

For  open-sea  work  the  89-foot  boat  proved  altogether  unsuitable, 
as  shown  in  the  second  period  of  operations  between  Toulon  and 
Ajaccio,  and  the  chances  of  an  effective  force  of  108-foot  torpedo 
boats  reaching  a  remote  destination  in  condition  for  prompt  attack 
cannot  be  very  great,  unless  undertaken  during  the  fine  seasons  of  the 
year. 

The  chances  of  a  successful  attack  by  a  small  number  of  torpedo 
IxMrts  upon  a  squadron  protected  by  booms,  if  well  equipped  and  on 
the  alert  (as  at  Ajaccio),  must  be  very  small.  And  again,  in  opera- 
tions similar  to  those  of  the  third  period,  the  advantage  should  be 
with  the  heavy  vessels,  if  properly  handled  and  informed  of  the 
-enemy  by  scouts  and  look-outs.  Doubtless  in  such  a  passage  a 
squadron  will  suffer  some  loss;  but  it  should  be  accompanied  by 
its  own  torpedo  vessels,  which  will  deal  with  the  enemy's  torpedo 
l)oats  at  a  distance  and  reduce  their  chances  of  succeeding  in  their 
attack. 

All  parties  in  France,  the  torpedoists  as  well  as  the  conservatives, 
are  agreed  that  the  French  torpedo  boats  in  service  a  year  ago  were 
altogether  too  small  and  too  frail  for  work  at  sea.  The  reduction  of 
their  speed  in  a  sea-way,  probably  from  18  or  20  knots  to  12  or  13, 
detracts  seriously  from  their  value.  The  new  torpedo  boats  now 
building,  or  completing,  vary  in  length  from  115  to  151  feet,  and 
in  displacement  from  53  to  148  tons. 

There  are  also  the  111-foot  boats,  numbered  from  75  to  104.  The 
English  learned  this  lesson  a  year  earlier,  and  their  newer  boats  are 
125  feet  long  and  CO  tons  displacement. 

A  special  class  of  men  must  be  trained  for  service  in  torpedo  boat?, 
for,  with  increased  experience  in  the  crew,  the  increased  efficiency  of 
the  boat  is  very  marked.  The  outward  voyages  of  the  torpedo  boats 
from  the  Atlantic  varied  in  duration  from  twenty  to  twenty-five  days ; 
while  in  returning  from  Toulon,  Nos.  60  and  67  made  the  voyage  to 
Cherbourg  in  eleven  days  and  six  hours,  stopping  26  hours  in  Cadiz 
and  20  hours  at  Corunna  ;  No.  29  made  the  voyage  to  L'Orient  in 
nine  days  and  three  hours,  stopping  at  Gibraltar,  Lisbon,  and  Corunna ; 
No.  71  made  the  voyage  to  Cherbourg  in  nine  and  one-half  days.  Of 
course  the  difference  of  season  must  be  considered  in  making  the 
comparison  between  the  outward  and  homeward  voyages  ;  but  this 
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French      cannot  account  altogether  for  the  reduction  of  duration  of  the  voyages 

r?nTd"      bv  more  than  oae-hatf- 

Admirals  Lafont  and  Brown  were  called  before  the  Budget  Com- 
mittee of  the  French  Parliament  after  the  manoeuvres.  They  are 
reported  to  have  testified  as  follows :  That  the  torpedo  boats  used 
were  too  small ;  the  position  of  their  tubes  should  be  altered  from 
their  present  place  in  the  stem  to  a  higher  position  somewhat  removed 
from  the  bow.  It  was  frequently  found  that  in  a  sea-way  it  would 
have  been  impossible  to  open  the  torpedo-tubes  without  danger  to 
the  boat,  or  at  least  without  seriously  impairing  all  accuracy  of 
discharge,  or  even  to  get  the  torpedo  into  place  in  the  tube.  It 
is  said  that  these  officers  recommended  the  construction  of  armoured 
vessels  of  from  6000  to  8000  tons  displacement,  and  that  they 
insisted  upon  maintaining  a  squadron  of  evolutions  and  instruction 
composed  of  vessels  carefully  chosen  for  the  purpose. 

A  study  of  the  manoeuvres  from  beginning  to  end  impresses  the 
reader  with  an  idea  of  the  excellent  organization  of  the  French  navy, 
the  skill  and  training  of  its  personnel,  and  the  system,  or  programme, 
by  which  new  vessels  are  built,  so  that  when  complete  the  fleet  will 
be  homogeneous,  capable  of  united  action,  and  equipped  with  all 
classes  of  vessels  necessary  for  the  performance  of  the  various  duties 
imposed  upon  it.  The  maximum  speed  of  the  armoured  vessels,  given 
in  the  tables,  is  remarkably  uniform,  and  enables  a  fleet  to  main- 
tain a  fair  rate  of  speed.  The  squadron  of  nine  armoured  vessels 
(several  of  them  old),  and  two  cruisers,  with  torpedo  vessels  and  boats, 
steamed  in  a  prescribed  order  for  more  than  twenty-four  hours  at  a 
speed  of  11*5  knots.  It  is  thought  that  no  other  nation  could,  at  that 
time,  have  assembled  a  squadron  of  armoured  vessels  of  the  same 
number  which  could  have  steamed  in  squadron  at  that  speed  for  that 
length  of  time.  Speed  has  but  recently  become  the  great  desideratum, 
and  the  new  armoured  vessels  now  coming  forward  will  make  the 
movements  of  squadrons  much  more  rapid ;  but  in  organization,  con- 
struction, training  and  drill,  painstaking  in  details,  experiment,  and 
the  maintenance  of  a  formidable  squadron  of  evolutions  in  which  to 
teach  the  art  of  war,  the  French  Navy  is  unsurpassed  and  commands 
the  respect  and  attention  of  the  naval  student. 
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French  Naval  Manceuvrks,  1887. 

The  following  is  a  translation  of  the  narrative  of  M.  Weyl  with  his  French  ' 
remarks  on  the  proceedings : — "  The  management  of  a  convoy  is  one.  ^na-u- 
of  the  most  difficult  of  naval  operations.    In  the  present  day,  not  less  1887. 
than  in  the  period  of  sailing  ships,  the  highest  skill  will  be  required  f^*"1' 
on  the  part  of  the  officer  in  command.    Skill  is  required  to  keep  ^Jf^to 
armed  ships  in  such  positions  as  to  afford  at  all  times  protection  to 
the  transports,  while  the  energy  and  determined  character  of  the 
commander  will  be  shown  in  a  firm  resolve  to  achieve  the  main  object 
of  the  operations.     He  must  be  prepared  to  sacrifice  in  case  of 
need  all  the  fighting  vessels,  in  order  to  secure  the  safety  of  the 
convoy.    It  may  be  laid  down  as  a  general  rule  that  with  steam 
so  many  means  of  attack  may  be  practicable,  that  no  ships  should 
be  employed  for  the  transport  of  troops  in  time  of  war  which  do  not 
possess  high  qualities  of  speed.    It  would  be  difficult  to  intercept 
vessels  of  high  speed  taking  a  happy  opportunity  for  making  a  short 


Let  us  suppose  that  the  object  were  to  reinforce  the  garrisons  in 
or  to  transfer  to  France  a  portion  of  the  19th  corps  d'arniee ; 
an  operation  of  this  nature  would  be  facilitated  by  the  great  length 
of  the  southern  coast  line  of  France,  the  long  extent  of  shore  embraced 
in  our  African  possessions,  the  facilities  of  concentration  by  means  of 
railways,  and  the  numerous  points  on  "which  a  landing  can  be  effected 
on  both  shores  of  the  Mediterranean.  The  passage  could  generally 
be  accomplished  without  very  great  difficulty,  provided  that  only 
swift  steamers  be  employed  With  these  observations  we  will  en- 
deavour to  draw  from  the  operations  which  the  squadron  has  just 
carried  out,  and  which  the  torpedo  division  could  not  prevent,  such 
useful  instruction  as  it  is  possible  to  gather  from  a  plan  of  operations, 
not  well  thought  out,  and  which  is  open  to  much  criticism.  We 
proceed  to  state  the  conditions  which  were  laid  down,  and  to  point 
out  the  anomalies." 

"  Four  ironclads,  insufficiently  supported  by  look-out  ships,  Teceive 
orders  to  convoy  from  Toulon  to  Algiers  four  transports,  full  of 
soldiers.  A  division  of  torpedo  boats  operating  from  the  shores 
of  Corsica  or  Sardinia,  is  to  endeavour  to  deny  the  passage  to  the 
convoy.  The  forces  of  the  two  belligerents  consist  of  the  following 
ships : — 

"  Escorting   Division — Colbert  (Vice- Admiral  Peyron),  Amiral 
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Duperre,  Courbet,  and  Indomptable ;  Four  ironclads  representing 
transports,  Devastation,  Kedoutable,  Trident,  and  Iiichelieu;  Look- 
out vessels,  Milan,  Hirondelle,  Condor;  Torpedo  boats,  first  class, 
Balny  and  Deroulede. 

"  Experimental  Division  —  Desaix  (Kear- Admiral  Brown  de- 
Colstom),  Villars,  Seignelay,  Dupetit  Thouars,  Annamite,  sea  going 
torpedo  boat  Poudart  de  Lagree,  and  17  first-class  torpedo  boats. 

"  Under  the  rules  laid  down,  the  convoy  was  not  to  exceed  a  speed  of 
ten  knots,  though  the  look-outs  might  steam  at  full  speed.  Accord1- 
ing  to  another  of  the  rules  prescribed,  whatever  might  be  the  state  of 
the  sea,  eveiy  torpedo  boat  within  range  was  supposed  to  be  able  to 
fire  a  torpedo.  This  was  to  assume  the  solution  of  a  problem  which  is 
very  far  from  having  been  mastered. 

"The  tactics  of  the  squadron  were  of  a  very  simple  kind.  The 
alternatives  were  to  wear  out  the  torpedo  boats  by  steering  in  various- 
directions,  thus  obliging  them  to  keep  the  sea  for  several  days,  or  to. 
take  advantage  of  bad  weather  to  make  the  passage.  The  latter  was* 
the  plan  adopted. 

"  On  the  14th  of  May,  in  the  morning,  Admiral  Peyron  proceeded 
to  sea.  A  strong  mistral  was  blowing.  At  the  same  time  he  informs 
Admiral  Brown  that  he  is  leaving  port.  The  latter  had  been  since 
the  previous  Tuesday  at  Ajaccio,  where  his  boats  were  allowed  .a  few 
days'  rest.  A  heavy  sea  was  running,  but  on  receiving  the  warning 
despatch  from  Admiral  Peyron,  the  commander  of  the  experimental 
squadron  sends  out  in  advance  the  Dupetit  Thouars  and  the  Dou- 
dart  de  Lagree.  Later  the  Admiral  made  an  attempt  to  follow  his 
look-out  ships  with  the  torpedo  flotilla  under  his  command.  It  was- 
found  impossible  to  keep  the  sea,  and  the  flotilla  was  compelled  to 
return  to  its  anchorage  at  Ajaccio.  During  the  short  period  they 
were  at  sea,  the  Doudart  de  Lagree,  and  the  gunboat  Gabriel  Charmes. 
sustained  severe  injuries. 

"  The  squadron  made  the  passage  without  meeting  the  enemy,  and 
anchored  at  Algiers  29  hours  after  its  departure  from  Toulon.  The 
north-west  wind  had  blown  with  violence  for  some  hours  after  the 
squadron  left  the  French  coast;  but  as  the  convoy  was  steaming 
before  the  wind,  the  sea  was  not  felt  If  the  torpedo  boats  had 
endeavoured  to  make  for  Algiers,  they  would  have  suffered  as  much, 
from  the  weather  as  from  their  position  to  the  eastward.  They 
would  have  had  the  sea  on  the  beam. 

"  Admiral  Brown  exercised  a  wise  discretion  in  not  calling  upon 
his  crews  to  make  useless  struggles,  and  waiting  until  the  storm  had 
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passed  away  before  putting  to  sea.  On  the  Monday  at  two  o'clock, 
that  is  to  say  24  hours  after  the  arrival  of  the  squadron  at  Algiers, 
the  torpedo  boat  division  weighed,  and  steered  for  the  Balearic  Islands, 
where  they  arrived  on  the  following  day. 

"In  connection  with  the  passage  of  the  ironclad  squadron  an  Behaviour 
incident  took  place  worth  mentioning.    As  wo  have  said,  stormy  SompUMe 
weather  was  experienced  outside  Cape  Sicie.   The  sea  was  very  in  a  8Ca- 
heavy,  and  the  Indoniptable,  which  was  leading  the  second  line,  was 
entirely  covered  with  water.  The  ship  made  a  signal  that  her  battery 
was  flooded,  and  that  she  had  some  difficulty  in  keeping  her  station. 
The  Admiral  accordingly  gave  permission  to  fall  out  of  line,  and  the 
vessel  steered  for  Hyeres,  leaving  again  on  the  16th  to  join  the  flag 
of  the  Admiral  at  Algiers. 

"  The  other  ships  behaved  well.  The  Balny  and  Deroulede  kept  Balny  and 
under  the  lee  and  at  a  short  distance  from  the  ironclads,  which 
sheltered  them  as  much  as  possible  from  the  sea.  They  did  not 
delay  the  passage  of  the  squadron.  It  must,  however,  be  remarked 
that  one  of  these  torpedo  boats  caused  a  momentary  anxiety.  She 
rolled  so  heavily,  and  was  so  long  in  righting  herself  that  it  was 
feared  she  must  capsize.  Happily  she  righted,  to  the  great  relief  of 
those  who  were  looking  on  from  the  decks  of  the  large  ships.  The 
type  Balny  or  Deroulede,  a  torpedo  boat  of  125  ft.  in  length,  is  much 
superior  to  the  100-ft  boats.  It  is,  according  to  the  opinion  of  the 
officers,  the  smallest  type  which  is  capable  of  keeping  company  with 
the  large  ships. 

"  As  the  squadrons  made  Southing  the  wind  fell,  and  the  sea  became  Admimi 
smoother ;  assuming  it  to  be  possible  that  bad  weather  had  not  reached  JjjJjJ  lfor 
the  Corsican  coast,  and  that  the  division  of  torpe\lo  boats  was  at  sea,  DeUy* 
Admiral  Peyron  ordered  a  good  look-out  to  be  kept  on  board  the 
ships,  and  steered  for  Dellys,  to  the  east  of  Algiers,  regulating  his 
speed  so  as  to  make  the  land  about  four  o'clock  in  the  morning.  In 
the  event  of  his  adversary  having  reached  Algiers  and  taken  up  a 
position,  with  the  view  of  preventing  him  from  entering  the  port,  the 
Admiral  made  a  judicious  movement  in  steering  to  the  eastward 
and  closing  the  land.    At  this  season,  at  dawn,  the  Algiers  coast  is 
always  covered  with  mist ;  under  the  high  land  at  Dellys,  the  squadron, 
shrouded  in  the  mist  would  not  be  seen  by  the  look-outs  in  the 
torpedo  boats,  more  especially  as  they  would  be  blinded  by  the  rays 
of  the  rising  sun. 

"  By  leaving  when  it  did,  the  squadron  had  every  chance  of  defeating  General 
the  adversary,  who  was  sure  to  be  paralysed  by  bad  weather.    The  °?nolu- 
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formation  of  the  squadron,  when  under  way,  and  the  landfall  were 
good  tactics  worthy  of  imitation.  One  last  reflection.  In  the  actual 
practise  of  war  the  transport  of  troops  would  never  be  carried  out  in 
ships  steaming  only  10  knots.  If  the  State  had  not  the  number  of 
ships  of  the  speed  necessary  for  the  operation,  it  would  make  use  of 
the  steamers  of  the  postal  service  in  the  Mediterranean,  or  better, 
those  of  the  line  to  New  York.  Of  the  former  ships,  several  steam 
on  their  regular  passages  15  knots.  The  latter,  with  their  17  knots 
speed,  would  cross  the  Mediterranean  in  twenty  hours.  It  is,  there- 
fore, a  departure  from  what  would  actually  take  place  to  impose  the 
conditions  laid  down,  with  the  view  of  fettering  the  action  of  the 
convoying  squadron.  The  look-out  duties  for  a  squadron  consisting 
of  four  ironclads  and  four  transports  full  of  troops  ought  to  be 
entrusted  to  a  much  larger  number  of  vessels  than  were  available 
under  the  flag  of  Admiral  Peyron.  If  it  is  desired  to  do  something 
useful  we  ought  to  give  up  the  fictitious  system  adopted  in  our 
manoeuvres,  and  to  imitate  the  proceedings  of  our  neighbours  on  the 
other  side  of  the  Channel,  who  are  studying  in  a  reasonable  way  the 
tactics  and  the  method  of  employing  torpedo  boats.  Some  definite 
results  will  be  gained  by  the  work  upon  which  they  are  engaged. 
No  new  lessons  will  be  gathered  from  our  operations." 
Abandon-  M.  Weyl  contributed  another  article  to  Le  Yacht  of  the  11th  of 
«'ruise°  June,  1887  : — "  The  Minister  is  reported  to  have  given  the  order  to 
Toulon  to  ^reak  up  the  experimental  squadron,  and  to  put  an  end  to  the 
lircat  preparations  which  were  being  made  at  Toulon  to  carry  out  the 
second  operations  of  the  great  manoeuvres. 

"  In  the  general  order  transmitted  by  Admiral  Aube  on  the  7th  of 
March,  1887,  to  the  Gommanders-in-Chief  of  the  two  groups  of  vessels 
representing  hostile  forces,  the  following  seheme  of  operations  was 
promulgated:  The  squadron  will  leave  Toulon  for  Brest.  It  will 
be  followed  by  a  flotilla  of  torpedo  boats  representing  a  hostile 
flotilla.  In  the  instructions  issued  by  the  Minister  it  was  ordered 
that  for  the  purposes  of  these  operations  the  squadron  should  be 
composed  of  six  ironclads,  fully  manned,  viz.  Colbert,  Devastation, 
Courbet,  Amiral  Duperre\  Redoutable,  Indomptable,  and  the  cruisers 
Sfax,  Milan,  Hirondelle  and  Condor.  The  torpedo  boat  division  was 
to  be  constituted  as  for  the  first  series  of  manoeuvres.  It  is  obvious 
that  the  two  serious  failures  of  the  experimental  squadron  during 
the  month  of  May  had  made  an  impression.  The  cruise  in  the  ocean 
was  to  terminate  at  Cadiz  instead  of  Brest,  and  certainly  it  was 
not  for  the  convenience  of  the  ironclads  that  this  determination  was 
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proposed  to  be  taken.    It  was  accepted  that  it  was  impracticable  to 
make  the  passage  in  torpedo  boats  from  Toulon  to  Brest. 

Actual  trial  had  demonstrated  that  these  little  boats  are  inca-  Torpedo 
pable  of  keeping  the  seas  more  than  48  hours,  and  then  only  in  J^^J^1" 
moderate  weather.    According  to  the  admission  of  the  officers  of  the 
Admiral  Brown's  division,  it  was  to  this  impossibility  of  making  the 
sea  passage  that  we  are  to  attribute  the  complete  failure  to  attack 
the  squadron  and  its  convoy  between  Algiers  and  Toulon.    It  is 
known  that  the  torpedo  boats  were  watching  the  departure  of  the 
ironclads  from  Algiers,  that  a  group  led  by  the  Villars  had  followed 
them  to  the  eastward  during  the  whole  day  of  the  23rd,  and  that  at 
night  the  cruiser  was  about  nine  miles  distant  from  the  fleet,  under 
Admiral  Peyron.    The  latter,  therefore,  expected  to  be  attacked  in  a 
few  hours. 

"  Why,  therefore,  did  not  Admiral  Brown  make  his  attack  ?  This 
is  the  explanation.  The  Commander-in-Chief  of  the  experimental 
division  was  exceedingly  anxious  for  the  safety  of  the  boats.  He 
said  to  himself  that  it  was  all  very  well  to  make  experiments,  but 
that  he  was  not  justified  in  risking  the  sacrifice  of  a  flotilla  of  so  much 
value  as  that  which  had  been  committed  to  his  charge.  Several  of 
his  torpedo  boats  were  injured.  It  might  be  possible,  if  he  ventured 
as  far  as  the  coast  of  Algiers,  that  he  would  bring  back  to  Toulon  only 
a  few  survivors  of  this  flotilla.  He  had  other  sources  of  anxiety. 
The  torpedo  boats  Number  99  and  100,  both  being  one  hundred-feet 
boats,  which  had  joined  the  Admiral  at  Ajaccio,  had  been  thrown  on 
their  beam  ends,  and  for  several  minutes  their  crews  gave  themselves 
up  for  lost.  The  boats  had  righted,  but  what  confidence  could  he 
have  after  such  anxious  experiences  ?  All  these  reasons  carefully 
weighed  had  discouraged  the  Admiral  from  placing  himself  before 
Algiers,  as  he  might  otherwise  have  done,  with  the  view  of  denying 
the  harbour  to  his  adversary,  and  forcing  him  to  battle.  It  was 
against  tactics  of  this  kind  that  Admiral  Peyron  had  taken  his  pre- 
cautions, and  all  his  arrangements  were  calculated  with  a  view  to 
repulse  the  torpedo  boats  equally  by  day  and  by  night  The  Admiral 
and  officers  of  the  armoured  squadron  did  not  conceal  the  regret  they 
experienced  at  the  complete  failure  of  the  manoeuvres.  So  much 
money  having  been  spent,  such  attention  having  been  given  to  the 
preUminary  arrangements,  it  would  have  been  interesting  to  have  had 
one  engagement,  and  it  is  much  to  be  regretted  that  it  could  not  take 
place. 

"  The  squadron  remained  at  Algiers  until  the  23rd — that  is  to  say 
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Formation 
of  convoy. 


for  a  full  week,  a  period  of  time  which  was  considered  necessary  to 
bring  together  the  military  forces  which  were  to  be  conveyed  to  France. 
On  the  same  day  the  torpedo  boat  division  anchored  in  the  Balearic 
Islands  was  to  go  in  pursuit  of  the  squadron,  with  the  view  of 
disputing  the  passage. 

"The  formation  adopted  by  the  Vice-Ad^niral  commanding  the 
Squadron  of  Evolutions  deserves  attention.  The  ironclads  were  divided 
into  two  groups.  The  fighting  ships  were  Colbert,  Richelieu,  Amiral 
DuperrS  and  Courbet  The  Devastation  Kedoutable,  Trident  and 
Indomptable  were  to  represent  the  transports.  To  protect  the  convoy, 
the  Admiral  had  only  five  look-out  ships  and  torpedo  boat-catchers, 
the  Hirondelle,  Milan,  Condor,  Balny,  and  Deroulede.  The  ships 
were  in  the  formation  shown  in  the  diagram. 
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"  The  Admiral  had  not  sufficient  ships  to  cover  his  rear.  The  two 
look-out  ships,  Hirondelle  and  Milan,  kept  watch  on  either  beam, 
abreast  of  the  Devastation.  The  squadron,  including  the  convoy, 
covered  a  space  of  2000  metres  in  length,  and  1600  metres  in  width. 
The  formation  offered  great  advantages,  and  was  an  admirable  solution 
of  the  problem  which  had  been  proposed.  It  was,  in  point  of  fact, 
the  order  in  column  of  divisions,  the  right  division  indenting  to  port, 
and  the  left-hand  division  to  starboard.  Each  battle-ship  had  thus  a 
transport  for  his  next  astern.  The  four  transports  were,  therefore, 
protected  by  four  ironclads,  which  only  required  for  their  protection 
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an  additional  force  of  five  torpedo  bout-catchers.  It  is  pro]>er  to  add 
that  the  manoeuvres  proved  that  a  vessel  under  weigh  with  a  certain 
speed  has  little  to  fear  from  the  attacks  of  torpedo  boats  coming  up 
astern.  In  the  formation  adopted  it  was  possible  to  navigate  without 
risk,  the  two  leading  ships  carrying  their  mast-head  lights  on  a  dark 
night ;  the  others  their  stern  lights. 

In  case  of  attack  the  ironclads  were  allowed  to  make  use  of  their 
ujtper  deck  armament,  of  less  calibre  than  six  inches,  their  Hotchkiss 
gims,  and  their  small  arms.  Every  torpedo  lx>at  was  considered  to 
have  been  put  hors  dc  combat,  if  during  a  night  attack  it  received  50 
shots  from  the  Hotchkiss  guns  at  a  less  distance  than  a  thousand 
metres ;  if  by  day  or  by  night  it  received  the  fire  of  a  single  gun 
carefuUy  laid  for  elevation  and  direction  at  a  distance  of  less  than 
500  metres. 

"AH  these  conventional  arrangements  were  well  considered. 
Nothing,  in  point  of  fact,  was  wanting  except  the  possibility  of 
putting  them  in  practice.  The  operations  themselves  were  badly 
planned." 

Operations  ox  the  coast  of  China  under  Admiral  Courbet, 
1884. — Bombardment  of  Foochow,  August  23,  1884. 

[Translated  from  the  volume  published  by  Maurice  Loir,  Lieutenant  on  board 

the  Triomphante.] 

[This  interesting  narrative  was  not  ready  for  publication  when 
the  first  number  of  TIvc  Naval  Annual  was  in  the  hands  of  the 
printers. — B.] 

The  Chinese  naval  force  engaged  included  eleven  ships.    Their  Chinese 
largest  vessel  had  a  displacement  of  1600  tons.    Two  gunboats  were  force* 
of  the  Alpha- Beta  type,  325  tons,  and  armed  with  one  27-ton  gun. 
The  combined  crews  numbered  1220  men.    In  addition  to  these 
eleven  vessels  the  Chinese  flotilla  comprised  eleven  war  junks  and 
seven  steam  launches  fitted  with  spar  torpedoes. 

The  French  squadron  included  the  Volta,  Aspic,  Lynx,  Yipere,  French 
Jluguay-Trouin,  Villars,  D*Estaing  and  two  torpedo  boats.    The  B<iuadron- 
•armament  consisted  of  58  guns,  of  which  five  were  10 -centimetre,  or 
7^-inch  guns.    The  French  squadron  was  well  armed  with  quick- 
firing  and  machine  guns.    All  the  French  ships  went  into  action 
with  their  upper  yards  and  masts  sent  down  on  deck. 

Admiral  Courbet  had  moored  his  ships  off  the  Pagoda  Peninsula.  r>i>i>oai- 
Tbe  apex  of  this  triangular  peninsula  is  to  the  south.    The  two  sides  pr"^1'16 
-<>f  the  triangle  incline  to  the  north-west  and  north-east  respectively.  ships- 
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Facing  the  north-western  side  of  the  peninsula,  on  wliich  the  well- 
known  arsenal  of  Foochow  has  been  established,  the  Volta  was 
anchored  at  the  head  of  the  line,  the  next  ships  astern  being  the 
Aspic,  the  Vipere,  and  the  Lynx,  with  two  torpedo  boats.  Surrounding 
these  four  ships  the  Chinese  had  distributed  their  war  junks  and  their 
junks  manned  with  soldiers.  A  little  higher  up  the  river  were  eight 
of  their  larger  vessels.  The  torpedo  launches  were  in  a  creek  near 
the  Custom  House,  on  the  opposite  side  of  the  river  to  the  Pagoda. 
Below  the  Pagoda  and  to  the  north-east  were  the  three  cruisers 
Duguay-Trouin,  Villars  and  D'Estaing,  and  abreast  of  them,  near 
the  Custom  House,  tliree  Chinese  sloops. 

The  River  Min  at  this  point  has  a  breadth  of  less  than  1100  yards. 
The  two  hostile  squadrons  were,  therefore,  a  few  hundred  yards  apart. 
The  depth  of  water  being  insufficient,  it  was  impossible  for  the  three 
large  French  cruisers  to  approach  the  Volta  except  at  high  water. 

Below  and  outside  the  lines  respectively  occupied  by  the  hostile 
forces  were  the  American  corvette  Enterprise,  commanded  by  Admiral 
John  Lee  Davis,  and  the  English  corvettes  Champion,  Sapphire,  and 
Vigilant,  under  the  command  of  Vice- Admiral  Dowell. 
riau  of        On  Friday,  the  22nd  of  August,  at  eight  o'clock  in  the  evening,  the 
r  French  Admiral  called  the  captains  on  board  the  Volta,  and  com- 

municated to  them  his  plan  for  the  engagement,  which  may  be 
summed  up  as  follows : — During  the  ebb  tide  of  the  afternoon  of  the 
23rd  of  August,  a  little  before  two  o'clock,  the  ships  were  to  weigh. 
At  a  signal  from  the  Admiral  the  two  torpedo  vessels  were  to  attack 
two  of  the  Chinese  vessels  at  anchor  above  the  flagship.  On  the 
second  signal  fire  would  be  opened  along  the  whole  line.  The  Volta, 
while  supporting  the  attack  of  the  torpedo  boats  with  her  guns  on  the 
starboard  side,  would  open  fire  on  the  port  side  on  the  war  junks,  to 
whose  fire  she  would  be  chiefly  exposed  At  the  same  time  the 
gunboats  Lynx,  Aspic  and  Vipere,  leaving  the  Admiral's  ship  on  the 
port  hand,  would  proceed  at  full  speed  and  engage  the  three  gunboats 
and  three  sloops  which  were  moored  off  the  arsenal.  The  Duguay- 
Trouin,  the  Villars,  and  the  D'Estaing  were  to  sink  the  three  Chinese 
sloops  anchored  on  their  beam,  and  with  their  other  broadside  were 
to  enfilade  the  Chinese  junks.  The  D'Estaing  would  enter  the  creek 
near  the  Custom  House  in  pursuit  of  the  torpedo  boats,  and  would 
rejoin  the  Volta. 

Attack  on      On  the  23rd,  at  half-past  nine,  the  flood  made,  but  as  in  many 
flj^*e     rivers,  lasted  only  four  hours.   At  a  quarter  to  ten  steam  was  up ;  at 
eleven  the  crews  of  the  French  slups  dined.    The  weather  was  some- 
what cloudy,  and  the  heat  was  overpowering.    At  half-past  one  the 
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men  were  mustered  at  their  guns  without  sounding  the  bugle.  The 
Cliinese  also  went  to  quarters.  At  1.45  anchors  were  weighed,  and 
all  was  ready  to  open  fire.  The  plan,  as  arranged  on  the  previous 
day,  was  executed  with  the  utmost  precision.  At  the  appointed  signal 
the  torpedo  boat  No.  46  weighed,  steamed  forward  at  full  speed  a 
distance  of  700  yards,  and  exploded  a  torpedo  against  the  Vango, 
amidships  on  the  port  side.  The  sloop  though  mortally  injured  was 
able  to  steam  on  to  the  mud,  where  she  sunk.  On  board  the  torpedo 
boat  the  engines  were  reversed,  but  only  a  few  revolutions  had  been 
made  when  the  boiler  was  burst  by  a  shell.  No.  46,  disabled,  drifted 
down  towards  the  neutral  ships,  near  which  she  anchored.  One  man 
only  was  killed  by  a  ball. 

The  torpedo  boat  Latour  (No.  45),  though  handled  with  equal 
courage,  was  less  successful.  In  steaming  forward  to  attack  the 
Fosing,  she  met  a  Chinese  torpedo  launch,  and  was  unable  to  deliver 
her  blow  on  the  Fosing  at  the  place  intended.  The  explosion  did  not 
result  in  the  immediate  destruction  of  the  enemy,  and  the  torpedo- 
boat  was  for  several  moments  unable  to  steam  clear  of  the  Chinese 
vessel.  The  Chinese  crew,  recovering  from  the  terror  caused  by  the 
first  attack,  poured  a  shower  of  balls  and  even  shells  thrown  by  hand 
upon  the  torpedo  boat  A  ball  from  a  revolver  struck  M.  Latour  in 
the  eye,  and  a  shell  broke  the  arm  of  one  of  his  crew.  After  a  few 
minutes  of  extreme  peril,  the  Fosing  succeeded  in  steaming  ahead, 
and  the  torpedo  boat  was  suddenly  parted  from  her  adversary.  She 
steamed  out  of  action  and  anchored  near  the  American  corvette 
Enterprise.  At  this  moment  M.  de  Lafeyare,  second  in  command  of 
the  Volta,  who  was  entrusted  by  the  Admiral  with  the  command  of 
the  flotilla  of  boats  containing  the  boarding  party,  perceived  that  the 
attack  of  No.  45  had  not  completely  succeeded,  and  he  decided  to 
deliver  a  second  attack  with  a  torpedo  on  the  Chinese  sloop.  Em- 
barking in  a  launch  belonging  to  the  Volta,  armed  with  a  spar 
torpedo,  he  pursued  the  Fosing,  and  succeeded  in  striking  her  in 
the  vicinity  of  the  screw.  The  propeller  was  injured.  The  ship 
stopped  immediately,  and  in  a  helpless  condition  drifted  down  the 
stream,  being  repeatedly  struck  with  shells  fired  from  the  French 
gunboats.  She  was  promptly  boarded,  and  the  French  colours 
hoisted. 

Suddenly  in  the  distance  heavy  firing  is  heard  below  the.  Pagoda.  Arrival  ot 
It  proceeded  from  the  heavy  guns  of  the  Triomphante,  to  the  com-  g^70f 
mander  of  which  (Baux)  a  discretion  had  been  allowed  to  enter  the  JJjJJjj^ 
river,  if  he  thought  it  practicable,  or  found  a  pilot  to  take  him  up  to 
the  Pagoda.   For  twenty-four  hours  he  had  been  engaged  in  lightening 
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his  ship,  by  sending  a  portion  of  her  stores  on  board  the  Nieve.  At 
10  o'clock  he  had  left  Matson.  His  men  were  stationed  at  the  guns 
ready  to  open  fire,  but  he  had  been  allowed  to  pass  the  Forts  Kinfai 
and  Mingan  without  a  shot. 
x»hu  iu  Meantime  the  Volta  had  tired  a  few  shells  at  the  Yango,  which  had 
hastened  the  destruction  of  that  vessel.  The  Admiral  had  pushed  his 
ship  into  the  thick  of  the  action,  close  to  the  Chinese  junks,  from 
which  a  rapid  fire  was  maintained.  One  of  their  shots  passed  across 
the  bridge  of  the  vessel,  killing  the  pilot  Thomas  and  two  men  at  the 
wheel.  The  three  gunboats,  Aspic,  Lynx,  and  Vipere,  in  passing  the 
junks  had  fired  into  them  two  or  three  broadsides,  and  then  proceeded 
to  engage  the  ships  higher  up,  inflicting  upon  them  great  injuries. 
They  then  proceeded  to  open  fire  on  the  Pagoda  batteries  and  the 
sloops  moored  in  the  vicinity, 
close  of  The  atmosphere  was  absolutely  still.  In  a  few  seconds  a  thick 
Jjlgcmcnt.  smoke  covered  the  ships,  it  became  difficult  to  distinguish  enemies 
from  friends,  and  gradually  the  cannonade  slackened.  At  2.25,  after 
the  action  had  lasted  thirty  minutes,  it  ceased  almost  entirely  on  both 
sides.  Shortly  afterwards  the  smoke  passed  away,  and  it  was  not 
without  anxiety  that  the  condition  of  the  fleets  was  scrutinized.  The 
French  ships  were  uninjured.  The  Chinese  fleet  had  been  destroyed ; 
nine  junks  were  sinking  and  burning  at  the  same  time,  and  their 
crews  were  in  the  water.  The  Yango  was  in  flames.  The  two  trans- 
ports had  been  abandoned  by  their  crews,  one  being  subsequently 
burnt  and  the  other  blown  up.  The  two  small  vessels  alone  had 
been  enabled,  owing  to  their  light  draught  of  water,  to  effect  their 
escape.  The  two  gunboats  of  the  Alpha  type  were  drifting  down  the 
stream,  their  crews  having  sustained  frightful  loss.  The  three  sloops 
near  the  Custom  House  had  met  witli  a  similar  fate. 

At  2.32  the  firing  recommenced,  it  being  necessary  to  reply  to  the 
land  batteries,  which  again  opened  fire  on  the  fleet  as  soon  as  the 
smoke  had  somewhat  cleared.  At  three  o'clock  all  the  Chinese 
vessels  had  been  sunk.  At  four  o'clock  the  Admiral  made  a  signal 
to  fire  no  longer  except  in  self  defence.  The  land  batteries  seeing 
our  fire  slacken  regained  confidence.  The  flagship  attracted  the 
heaviest  fire,  and  it  took  nearly  an  hour  to  silence  the  Clunese  guns. 
At  455  the  order  was  given  to  anchor  for  the  night  out  of  range  of 
the  forts.  In  the  evening  the  Admiral  forwarded  to  the  Government 
the  following  despatch  :— 

"  A  good  beginning  this  day.  Twenty-two  Cliinese  junks  and  ships 
destroyed;  five  commanders,  39  officers,  and  2000  soldiers  and 
marines  killed.    Our  loss,  six  killed,  27  injured.    No  serious  injur}'." 
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Descent  of  the  River  Mix  fkom  the  25th  to  the 

29th  of  August. 

The  first  work  with  which  the  squadron  had  to  deal  was  a  Descent  of 
casemated  armoured  battery  on  the  left  bank  abreast  of  the  Isle  ^fnllivor 
Conting  armed  with  an  8-inch  gun  pointing  down-stream.  At 
two  o'clock  on  the  25th  of  August  the  squadron  anchored.  The 
Triomphante  and  the  Duguay-Trouin  were  1000  metres  S.E.  of  the 
island  in  a  position  from  which  they  were  able  to  attack  the  battery 
in  rear.  From  five  o'clock  until  5.40  their  9^-inch  guns  maintained 
a  heavy  fire,  which  compelled  the  defenders  of  the  battery  to  abandon 
it.  The  Admiral  sent  a  landing  party  in  torpedo  boats  to  burst  the 
guns  with  gun-cotton.    The  night  was  spent  at  the  anchorage. 

On  the  26th.  at  11  in  the  morning,  the  squadron  weighed,  led  bv  Oj»er»ti<m8 

of  the  20th 

the  Duguay-Trouin  with  the  Triomphante  as  her  next  astern.  These  August, 
two  ships  were  to  destroy  the  batteries  which  line  the  river  from 
Mingan  to  Kimpai.  Their  heavy  guns  alone  were  capable  of  pro- 
ducing any  effect  upon  the  strong  defences  of  the  enemy.  The 
5^-inch  guns  were  useless  against  the  strong  works,  and  they  formed 
the  sole  armament  of  the  other  ships.  The  latter  were  to  protect 
the  torpedo  boats  and  the  landing  parties,  and  to  fire  on  the  Chinese 
infantry,  who  might  be  expected  to  appear  at  any  moment  on  the 
heights  commanding  the  river. 

Almost  all  the  defences,  or  at  least  the  most  modern  and  therefore 
the  strongest,  enfilade  the  river  in  the  direction  of  its  mouth.  They 
were  entirely  constructed  with  a  view  of  opposing  the  entrance  of  the 
squadron  into  the  river.  As  in  the  present  case  the  Admiral  was 
going  down  the  river,  it  was  possible  for  him  to  take  up  positions  from 
which  he  could  attack  the  batteries  in  rear,  and  effect  their  complete 
destruction,  without  exposing  his  ships  to  the  enemy's  fire.  Our  only 
risk,  therefore,  would  arise  from  the  fire  of  the  barbette  batteries,  and 
from  the  guns  which,  during  the  last  few  days,  had  been  placed  in 
position  to  fire  up-stream,  in  anticipation  of  our  descent  of  the  river. 
These  guns  were  few  in  number,  and  the  barbette  batteries  were 
firmed  with  Chinese  guns  of  obsolete  pattern. 

It  was  by  his  skill  in  taking  up  his  position  in  rear  of  the  forts 
that  the  Admiral  succeeded  in  passing  the  narrows  of  Mingan  and 
Kimpai.  In  the  narrows  of  Mingan  there  were  placed  on  the  right 
bank  near  the  village  of  the  same  name  twenty-one  small  guns,  dis- 
tributed in  five  batteries  ;  nine  little  north  of  the  village,  eleven  old 
guns  in  addition  to  seven  small  guns  were  mounted  in  embrasures 
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cut  in  the  rock.  On  the  left  bank  descending  south  from  the  Kowlin 
Island  the  defences  included  a  succession  of  batteries,  some  being 
armoured,  and  armed  with  nine  7-inch  and  two  8-inch  Armstrongs, 
with  numerous  guns  of  inferior  calibre. 

At  noon,  on  the  26th  of  August,  the  Duguay-Trouin  and  the 
Triomphante  opened  fire  on  the  first  defences  of  Mingan.  At 
three  o'clock  their  fire  ceased  after  having  bombarded  each  of  the 
batteries  in  succession. 
Operations  On  the  27th  in  the  morning  the  landing  companies  of  the  Villars 
An^B2t!th  and  the  D'Estaing  were  sent  ashore  on  the  left  bank,  where  they 
drove  away  the  few  Chinese  who  presented  themselves,  and  then 
proceeded  to  destroy  all  the  enemy's  guns  with  gun-cotton.  At 
half-past  nine  the  landing  parties  returned  on  board,  and  at  one 
o'clock  all  the  ships  weighed  with  the  flood  and  steered  for  the  narrows 
of  Kimpai.  Immediately  on  their  arrival  at  this  point,  at  three  o'clock, 
a  battery  of  old  guns  on  the  left  bank  opened  fire.  They  were 
promptly  silenced  by  the  Triomphante.  The  Admiral  signalled  to 
the  squadron  to  anchor  near  the  Chateau  Renault  and  the  Saone. 
His  intention  was  not  to  force  the  pass  until  the  next  day,  the 
lateness  of  the  hour  making  it  impossible  for  liim  to  complete  the 
operation  before  nightfall.  At  half-past  four  a  steam  launch  was  sent 
to  reconnoitre  the  approach  to  these  narrows.  She  was  followed  by 
the  Duguay-Trouin  with  the  Admiral  on  board,  who  wished  to  make 
a  personal  examination  of  the  defences.  It  was  discovered  that  the 
barrier  of  junks  which  had  been  contemplated  by  the  Cliinese  was 
not  in  place,  but  junks  loaded  with  stones  were  moored  to  the  bank 
ready  to  be  sunk.  Apprehending  that  they  might  be  utilised  for 
this  purpose  by  the  enemy  during  the  night,  it  was  determined  to 
destroy  them  without  delay.  The  boats  of  the  Chateau  Renault, 
protected  by  the  gunboats  Vipere  and  Aspic,  were  ordered  for  this 
service,  and  the  junks  were  set  on  fire. 

In  the  meantime,  from  the  entrenched  camp  of  the  Chinese,  a  heavy 
fire  of  small  arms  was  opened  upon  the  gunboats,  causing  some  loss 
of  life,  including  Lieut  Bouet  Willaumey. 
Operations     The  narrows  being  cleared  of  obstructions  at  the  upper  end,  the 


Commander-in-Chief  was  able  to  advance.  He  resolved  to  force  a 
passage  on  the  following  day,  the  28th.  The  enemy  had  concentrated 
all  his  efforts  on  the  defence  of  the  passage,  which  is  not  more 
than  400  metres  in  width,  with  high  wooded  hills  on  both  sides. 
It  is  defended  by  numerous  works,  of  which  two  were  exceedingly 
strong. 

On  the  right  bank  was  a  semi-circular  battery,  with  five  guns  of 
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heavy  calibre,  and  the  Fort  Kimpai,  a  new  armoured  battery  con- 
taining two  7-inch  guns.  Between  these  two  batteries  on  the 
bank  of  the  river  were  four  guns.  A  large  walled  enclosure  crowned 
the  summit  of  the  heights.  On  the  left  bank  was  Fort  Blanc,  built 
of  stone,  and  armed  with  four  7-inch  and  one  8|-inch  guns  en  barbette. 
The  guns  could  be  pointed  towards  the  mouth  of  the  river  and  across 
the  stream.    There  were  other  small  works. 

On  the  28th,  at  four  o'clock  in  the  morning,  the  Duguay-Trouin 
and  the  Triomphante  weighed  and  approached  the  narrows,  where 
they  anchored.  At  daylight  they  opened  fire.  Having  disposed  of 
some  smaller  works,  they  Commenced  a  combined  attack  on  the  Fort 
Kimpai.  Following  the  plan  adopted  by  the  Admiral,  the  embrasures 
were  destroyed  in  succession,  cable  being  veered  gradually  to  enable 
the  ships  to  drop  down  upon  the  Fort.  Having  completed  the  destruc- 
tion of  Fort  Kimpai,  the  Triomphante  made  an  equally  successful 
attack  upon  Fort  Blanc,  destroying  the  embrasures  in  succession. 
At  half-past  eight  Fort  Kimpai  was  no  longer  in  a  condition  to  offer 
any  opposition  to  the  passage  of  our  ships.  At  nine  o'clock  dinner 
was  served  to  the  ships'  companies.  At  half-past  eleven  the  Duguay- 
Trouin  and  the  Triomphante  weighed,  and  anchored  a  little  outside 
the  positions  they  had  taken  up  in  the  morning.  They  completed  the 
destruction  of  every  fort  not  already  in  ruins,  and  then  weighed  to 

narrows.    The  battery 

mounting  tliree  old  guns  near  the  water's  edge  was  abandoned.  By 
noon  the  forts,  the  casemates,  and  the  batteries  were  completely 
destroyed.  The  French  fleet  had  no  further  obstacles  to  encounter, 
and  the  Admiral  was  at  last  able  to  issue  forth  into  the  open  sea  from 
the  mouse  trap  in  which  he  had  been  shut  up  for  forty  days.  Ou 
the  30th  the  Admiral  published  a  higlily  complimentary  order  of  the 
day  to  the  officers  and  men  engaged. 


Gunnery  and  Torpedo  experiments  on  the  Hull  of  the 

IRONCLAD  SHIP  RESISTANCE. 

(The  substance  of  this  article  is  taken  from  the  Times  reports  of  the  several 

experiments.) 

In  the  summer  of  1885  it  was  decided  by  the  Admiralty  to  carry 
out  a  series  of  experiments  to  ascertain  by  actual  trial  the  effect 
of  quick-firing  guns  and  Whitehead  torpedoes  on  the  hull  of  an 
armoured  ship.  For  this  purpose  the  Resistance  was  selected,  and 
the  hull  was  prepared  so  as  to  represent  approximately  the  hull  of 
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one  of  our  modem  ironclads  so  far  as  the  nnarmoured  portion  of  the 
ship  is  concerned. 

A  considerable  delay,  however,  occurred  in  preparing  for  the  actual 
trials,  and  it  was  not  until  the  26th  of  August,  1886,  that  the  first 
trial  took  place. 

Expcii-        The  object  of  this  first  trial  was  to  test  the  merits  of  india-rubber 

wUh'indin-  anc*  aSDe8tos  fiore  as  a  ^ans  of  plugging  shot  holes,  and  as  it  is  of 
rubber.  transcendent  importance  to  ascertain  the  effect  of  shell  fire  below 
deck,  and  also  the  efficacy  of  any  means  that  can  be  suggested,  for 
arresting  or  minimizing  the  inflow  of  water  after  the  penetration  of 
a  ship's  sides,  the  authorities  are  to  be  congratulated  on  the  daring 
innovation  of  testing  theory  by  operations  upon  a  ship  itself.  The 
use  of  indiarubber  lining  in  this  case  was  proposed  by  Captain 
Fitzgerald,  and  the  Eesistance  was  fitted  for  the  trial  under  his 
own  direction  before  leaving  Devonport  in  the  Bellerophon.  Four 
compartments  were  built  in  the  bows  on  the  port  side  at  the  water 
line  on  the  water-tight  flat  immediately  below  the  lower  deck,  and 
consequently  in  wake  of  the  thin  plating  of  the  hull,  which  is  g  of 
an  inch  thick.  These  compartments  were  4  ft.  deep,  5  ft.  broad,  and 
varying  from  10  to  13  ft.  in  length.  They  were  formed  by  fitting  an 
iron  screen  -fe  of  an  inch  in  thickness  between  consecutive  athwart 
ship  bulkheads  of  the  ship,  thereby  forming  a  sort  of  improvised 
longitudinal  bulkhead.  The  inner  side  of  this  bulkhead  was  coated 
with  india-rubber  of  different  thicknesses,  two  of  the  compartments 
being  lined  with  half-inch  and  the  others  with  sheets  of  an  inch  and 
an  inch  and  a  half  respectively.  On  the  starboard  bow  a  patch  of 
rubber  an  inch  in  thickness  was  placed  on  the  exterior  skin  (thin 
plating)  of  the  ship  without  any  interior  protection,  and  contiguous 
to  this  was  a  cell  of  circumscribed  dimensions  filled  with  asbestos 
packing,  to  which  it  would  be  imprudent  to  allude  more  in  detail. 
Both  these  devices  covered  the  water  line.  As  soon  as  everything 
was  in  readiness  200  blue-jackets  were  set  to  work  to  cant  the  hulk 
to  starboard,  so  as  to  bring  the  compartments  on  the  port  side  fairly 
out  of  the  water.  This  was  achieved  by  shifting  200  tons  of  iron, 
ballast  across  the  deck.  The  Pincher  gunboat  was  then  moored  to 
a  buoy  at  a  range  of  about  100  yards  from  the  ship,  and  the  fourth 
compartment,  the  one  farthest  from  the  stem,  was  attacked  by  the 
quick-firing  gun.  This  gun  has  a  calibre  of  a  little  over  a  couple  of 
inches  and  throws  a  shell  of  six  pounds,  containing  a  burster  of  half 
a  pound.  The  sea  was  smooth,  and  as  the  light  was  all  that  could  be 
desired,  the  projectile  hit  the  target  with  admirable  precision.  The 
Blazer  now  superseded  the  Pincher,  and  attacked  No.  3  compartment 
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with  tile  5-in.  breechloader,  which  discharges  a  shell  weighing  50  lk, 
aud  having  a  burster  of  4  lb.  12  ozs.  The  charge  was  equal  to  16  lb. 
After  this  round  an  examination  was  made  on  board  to  ascertain  the 
extent  of  the  mischief  which  had  been  inflicted  below.  India-rubber 
is  in  its  very  nature  a  perishable  material,  and,  even  had  it  fulfilled 
the  end  desired,  it  would  be  somewhat  objectionable  for  this  reason, 
but  it  lamentably  failed  in  the  primary  object.  The  rounds  from 
both  the  light  and  the  heavier  shell-guns  not  only  pierced  the 
bulkhead  5  ft.  from  the  side,  as  they  were  expected  and  intended  to 
do,  but,  as  was  also  feared,  they  had  shattered  the  rubber  coating 
and  cut  it  into  strips.  Against  shot  rubber  has  been  known  to 
succeed  in  closing  up  the  well-defined  perforations,  but  shell  fire  is 
quite  another  matter.  The  gun  to  be  employed  against  compart- 
ments Nos.  2  and  1  was  to  be  determined  after  the  effect  of  the  first 
two  rounds  had  been  discovered.  As  the  lighter  natures  had  played 
such  frightful  havoc  it  was  not  deemed  advisable  to  bring  a  more 
powerful  gun  into  requisition.  The  results  of  the  firing  upon  the 
other  compartments  were  much  about  the  same.  As  the  5-inch  gun 
had  so  cruelly  punished  the  inch  and  a  half  protected  bulkhead 
in  No.  1  compartment,  it  was  thought  desirable  to  see  whether  its 
resistance  to  the  power  of  a  rapid-firing  gun  would  be  more  satisfactory, 
but  as  a  matter  of  fact,  owing  doubtless  to  the  circumstance  that  the 
small  shells  happened  to  hit  where  they  could  do  the  most  harm, 
the  damage  wrought  by  them  was  found  to  be  even  greater  than  by 
the  more  powerful  weapon.  Had  the  defence  proved  approximately 
successful,  it  was  intended  to  have  heeled  the  ship  over  to  port  so 
as  to  bring  the  shot-holes  under  water  for  the  purpose  of  observing 
the  action  of  the  rubber  in  keeping  out  the  sea.  As,  however,  each 
shell  had  exploded  within  the  compartments,  and  as  a  consequence 
the  rubber  had  been  lacerated  and  scattered  under  the  test  and  the 
screen  was  rent,  this  was  clearly  unnecessary,  and  the  men  were  sent 
to  ,'plug  up  the  wounds  by  means  of  the  usual  plugs  and  stoppers. 
The  Resistance  having  again  been  made  tolerably  water-tight,  she 
was  heeled  over  so  as  to  bring  the  rubber  patch  and  the  asbestos 
cell  out  of  the  water.  These  were  attacked  in  their  turn  by  the 
6-pounder,  three  rounds  being  fired  against  the  former  and  one  against 
the  latter.  The  results  were  considerably  more  satisfactory,  as 
projectiles  passed  through  the  rubber  intact.  Two  of  the  perfora- 
tions when  looked  through  on  the  inside  exhibited  no  defined  hole, 
but  a  series  of  radial  cracks  or  cuts,  while  the  aperture  made  by 
the  third  shot  had  closed,  though  not  so  completely  as  to  keep  out 
the  sea  altogether.    The  asbestos,  on  the  other  hand,  had  completely 


Digitized  by  Google 


240  THE  NAVAL  ANNUAL. 

answered  its  purpose,  not  as  was  supposed  by  swelling  or  through 
any  elastic  property,  but  by  a  change  of  substance,  it  liaving  been 
converted  into  a  sort  of  paste  or  putty  by  means  of  absorption.  When 
the  ship  was  heeled  over  and  the  cell  was  brought  under  water  it 
appeared  thoroughly  to  do  the  work  that  was  intended.  The  last 
shot  fired  pursued  a  somewhat  erratic  course.  Hitting  an  iron  frame, 
it  ricocheted  through  the  deck  above,  and  made  an  indent  against  the 
overlying  deck,  the  fragments  keeping  up  a  continual  rumbling  as 
though  searching  for  a  means  of  exit  This  concluded  the  first  part 
of  the  programme,  and  the  Resistance  was  towed  into  harbour  in  the 
evening  to  be  prepared  for  an  assault  by  torpedoes  in  the  region  of 
the  midsliip  section  and  below  the  armour  protection. 

On  the  21st  of  September  a  charge  of  80  lbs.  of  compressed  gun- 
cotton  was  exploded  at  a  distance  of  30  ft  from  the  ship's  side 
without  doing  any  appreciable  damage ;  the  ship  received  a  severe 
shaking,  but  was  not  crippled. 
Expert-        On  the  following  day  the  practical  experiments  of  the  Whitehead 
'riththe    torpedo  against  the  hull  of  the  Resistance  really  commenced, 
torpedo.     These  important  experiments  were  undertaken  for  the  purpose  of 
determining  by  precise  practical  tests — 1st  The  shortest  distance  from 
the  ship  at  which  a  Whitehead  torpedo  can  be  exploded  by  means  of 
defence  nets  without  injury  to  the  ship. 

2nd.  The  value  of  coal  armour  as  a  protection  for  the  double  bottom 
and  other  unarmoured  portions  of  the  hull  against  the  force  of  White- 
head torpedoes. 

3rd.  The  effect  of  a  Whitehead  torpedo  when  exploded  in  actual 
contact  with  the  ship. 
Expert-  It  will  be  remembered  that  many  years  ago  certain  experiments 
Oberon!n  were  made  on  the  hull  of  the  Oberon,  which  had  been  specially 
prepared  for  the  purpose  of  representing  an  ordinary  sliip  of  war  with 
a  double  bottom.  The  attacking  weapon  in  that  case,  however,  was 
a  ground  mine,  and  the  mine  was  exploded  by  electricity  at  a  con- 
siderable distance  from  the  ship. 

Five  hundred  pounds  of  damp  gun-cotton  were  used,  and  were 
sunk  in  47  ft.  of  water,  and  at  an  absolute  distance  of  100  ft  from  the 
outer  plating  of  the  ship.  The  horizontal  distance  was  subsequently 
reduced  to  80  ft,  60  ft.,  and  50  ft,  but  without  inflicting  mortal 
injury  upon  the  hull,  which  though  wrecked  internally  still  continued 
to  float  Eventually  the  mine  was  sunk  at  a  depth  of  48  ft.  from 
the  upper  edge  of  the  double  bottom  amidships,  and  at  a  horizontal 
distance  of  38*  ft.  from  the  keel.  On  the  charge  being  fired  the  ship 
appeared  to  rise  bodily  in  the  water ;  she  had  been  struck  amidships, 
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and  it  was  found  that  her  back  had  been  broken  by  the  explosion. 
The  water-tight  transverse  bulkheads  which  she  possessed,  however, 
secured  sufficient  buoyancy  forward  and  aft  to  keep  her  afloat,  and 
she  was  ultimately  towed  into  Portsmouth  Harbour  after  some 
repairs  to  her  hull  had  been  carried  out. 

The  torpedo  experiments  on  the  Resistance  differ,  however,  from 
those  on  the  Oberon,  and  were  mainly  intended  for  ascertaining  the 
effect  of  the  explosion  of  a  Whitehead  torpedo  at  or  near  the  side  of 
an  ordinary  ironclad  ship,  and  for  settling  many  practical  questions 
connected  with  torpedo  attack  and  defence,  which  required  solution 
in  actual  use  in  marine  warfare. 

The  Resistance  being  among  the  first  of  our  early  ironclad  ships,  Attack  on 
certain  alterations  were  necessary  in  order  that  she  might  be  made  Re>ist" 
to  represent  approximately  the  hull  of  a  modern  ironclad.    The  Explosion 
spaces  below  the  armour  shelf  were  so  arranged  as  to  represent  as  J^il  from 
nearly  as  practicable  the  actual  coal  defence  bunkers  now  adopted 
for  the  protection  of  the  engines,  boilers,  &c,  of  a  ship  of  war  against 
torpedo  attack.    The  spaces  named  were  divided  into  two  nearly 
equal  compartments  by  an  iron  vertical  longitudinal  bulkhead,  and 
the  space  next  the  outer  skin  was  filled  with  coal. 

On  the  outside  of  the  ship  were  fitted  torpedo  service  nets  with 
iron  booms  of  a  new  description,  and  it  was  a  part  of  the  programme 
that  the  distance  of  the  nets  from  the  ship's  side  should  be  varied 
.  with  the  view  of  ascertaining  the  minimum  distance  at  which  a 
Whitehead  torpedo  might  be  exploded  by  them  without  serious 
injury  to  the  structure  of  the  ship.  Torpedo  nets  and  booms  being 
heavy  and  cumbrous  for  handling,  any  reduction  which  could  be 
safely  made  in  the  length  of  the  boom,  or,  which  is  the  same  thing,  the 
distance  of  the  nets  from  the  ship's  side,  would  be  a  great  gain ;  and  if 
the  reduction  were  considerable,  it  is  clear  that  the  nets  might  be 
used  at  a  higher  speed  than  would  otherwise  be  the  case,  and  the 
gear  would  also  be  worked  much  more  easily,  with  fewer  men  and  in 
less  time. 

The  object  of  the  experiments  being  to  ascertain  the  effect  of  a 
palpable  hit,  some  sacrifice  of  practical  conditions  had  necessarily  to 
be  made  to  insure  the  torpedo  striking  where  it  could  inflict  the 
greatest  injury.  In  actual  warfare  it  is  assumed  that  the  burst  of  a 
Whitehead  torpedo  would  prove  fatal  to  a  ship  wherever  it  came  in 
contact  with  it,  but  in  these  experiments  it  was  essential  that  the 
Whitehead  should  hit  the  ship  in  a  particular  spot  or  compartment — 
the  target  being  29  ft  in  length  fore  and  aft,  and  in  depth  from  the 
armour  shelf  to  the  turn  of  the  bilge.    To  insure  accuracy  of  fire 
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therefore  the  ship  was  moored  forward  and  aft  in  Porcheater  Lake, 
and  in  order  to  obviate  the  effect  of  currents,  and  to  give  the  torpedo 
the  advantage  of  deep  water,  the  time  of  high  water  was  chosen  for 
carrying  ont  the  experiment. 

The  weapon  used  on  the  occasion  was  the  old  16-inch  Whitehead 
torpedo,  which  has  for  some  time  and  for  certain  reasons  become 
obsolete  in  the  service.  For  the  purpose  of  the  experiments  it  was 
however,  thoroughly  efficient,  indeed  more  efficient  than  the  weapon 
now  in  use,  as  the  charge  is*91  lbs.  of  gun-cotton  as  against  65  lbs.  of 
the  modern  14-inch  Whitehead,  and  its  use  obviated  the  necessity  of 
destroying  a  new  pattern  Whitehead  valued  at  some  £400. 

The  torpedo  was  fitted  with  the  new  pistol  trigger,  which  is 
extremely  sensitive  and  explodes  the  charge  upon  traversing  the 
meshes  of  the  wire  netting. 

At  five  o'clock  everything  was  ready  for  the  trial.  The  torpedo 
vessel  Vesuvius  was  at  this  time  at  a  remote  distance  to  the  west- 
ward. The  effective  range  of  the  improved  Whitehead  is  stated  to  be 
600  yards,  but  as  it  was  expedient  to  attack  the  net  defences  of  the 
Resistance  at  close  quarters,  the  Vesuvius  got  under  way  and  passing 
the  ship,  at  the  distance  of  about  100  yards  discharged  the  projectile. 
The  path  of  the  torpedo  tlirough  the  water  was  clearly  indicated  by 
the  air  bubbles  which  it  threw  up,  and  the  net  defences  were  struck 
a  little  forward  of  the  target  Although  the  visual  force  of  the 
explosion  was  very  great,  persons  who  expected  to  see  the  ship  very  . 
much  damaged  were  disappointed.  As  soon  as  the  fountain  of  water 
thrown  up  had  subsided,  it  was  manifest  that  the  netting  had  served 
the  intended  purpose,  and  that  as  far  as  could  be  seen  the  ironclad 
remained  uninjured.  The  nearest  boom  had  been  unshipped  from  its 
support,  but  all  the  others  remained  intact.  The  meshes  of  the  net 
in  the  immediate  vicinity  of  the  explosion  had  been  carried  away,  but 
the  area  of  actual  destruction  was  so  small  that  a  second  discharge- 
would  have  proved  just  as  harmless,  unless  it  happened  to  have 
passed  through  the  rent  in  the  net  inflicted  by  the  first. 
Explosion  The  foregoing  experiment  having  shown  conclusively  that  the 
progress  of  a  locomotive  torpedo,  such  as  the  Whitehead  now  in  use, 
could  be  effectually  arrested  by  the  ordinary  service-net  protection, 
and  that  the  explosion  of  a^full  charge  of  gun-cotton  at  the  net  placed 
at  a  distance  of  30  ft.  from  the  ship's  side  was  perfectly  innocuous, 
the  next  step  in  the  programme  was  to  test  the  effect  of  shortening 
the  length  of  the  booms  or  the  distance  of  the  wire  nets  from  the  ship's 
side.  On  September  24th,  therefore,  the  attack  on  the  Resistance  was 
advanced  to  closer  quarters,  and  as  the  value  of  the  nets  had  been 


-0  ft.  from 


Digitized  by  Googl 


RESISTANCE  EXPERIMENTS. 


243 


demonstrated,  it  was  deemed  no  longer  necessary  to  employ  costly 
Whiteheads  in  the  assault.  A  fixed  charge  of  gun-cotton  representing 
the  normal  explosive  energy  of  a  Whitehead  was  accordingly  slung 
from  the  booms  at  a  distance  of  20  ft  from  the  skin  plating  (10  ft. 
nearer  than  before),  and  submerged  to  the  depth  at  which  a  torpedo 
would  be  set,  and  afterwards  electrically  exploded  from  a  cutter. 
The  explosion  produced  the  usual  detonation  and  spout  of  water,  but 
its  force  expended  itself  in  the  air  without  inflicting  any  perceptible 
damage  to  the  ship's  hull,  which  still  continued  to  hold  its  own.  A 
second  charge  of  the  same  character  and  weight  was  afterwards  sunk 
5  ft.  nearer  the  ship,  that  is,  15  ft  from  the  side,  and  exploded  in  a 
similar  way.  In  this  case  the  differences  were  manifest  and  signifi- 
cant. Though  the  volume  of  water  thrown  up  was  about  the  same, 
the  detonation  was  less  diffused,  and  whereas  the  previous  spout  was 
perfectly  clean,  the  outer  ridges  of  the  dome  in  this  instance  were 
discoloured  with  mud,  and  presented  a  very  vague  outline.  The 
Resistance  was  greatly  strained  and  shaken  and,  though  the  booms 
remained  in  place  and  none  of  the  bottom  plating  was  displaced,  it 
began  to  leak,  until  eventually  the  wing  passage  in  wake  of  the  target 
compartment  became  filled  with  water,  and  several  runlets  found 
their  way  into  the  bilges. 

After  the  above  trial  had  taken  place,  the  ship  was  found  to  be 
leaking  so  badly  that  it  required  the  assistance  of  upwards  of  200 
blue-jackets  at  the  pumps  to  keep  her  afloat.  As  the  bottom  plating 
was  uninjured  by  the  shock,  it  was  not  ascertained  at  the  time  how 
the  water  found  an  entrance ;  but  on  being  docked  after  the  experi- 
ment, it  was  discovered  that  one  of  the  suction  pipes  connected  with 
the  Kingston  valves  had  been  fractured.  This  having  been  repaired 
and  the  seams  in  the  defensive  bulkheads  which  were  fitted  at 
Devonport  thoroughly  examined  and  made  water-tight,  the  old  iron- 
clad was  undocked  and  towed  to  her  former  moorings  in  the  remote 
upper  reaches  of  the  harbour  for  further  experiments. 

The  experiments  were  recommenced  on  the  18th  of  October.  18th 
The  attack  on  this  occasion,  instead  of  being  a  step  in  advance,  was  Experi-' 
in  some  respects  retrograde.   The  first  Whitehead  directed  against  ment» 
the  ship  was  exploded  against  the  wire  nets  boomed  out  30  ft. 
from  the  ship,  while  that  fired  at  it  on  the  18th  of  October  was 
similarly  exploded  25  ft.  from  the  side,  the  projectile  being  in  each 
case  one  of  the  old  16-inch  Whiteheads.    In  the  interval,  however, 
the  ship  had  resisted  the  explosive  force  of  fixed  charges  up  to  within 
20  ft.  from  her  side.    The  latter  charges  were,  it  seems,  less  heavy 
than  the  weight  of  gun-cotton  stored  in  the  head  of  a  locomotive 
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torpedo,  and  their  effect  may  consequently  be  supposed  to  be  less 
destructive  than  a  Wliitehead  exploded  under  the  same  condi- 
tions. But  if  this  be  the  case,  it  is  not  easy  to  perceive  the  value 
which  attaches  to  the  intermediate  experiments.  The  result  could 
not  in  that  case  be  said  to  represent  that  of  the  Whitehead,  because 
of  the  difference  in  the  charge ;  nor  that  of  the  spar  torpedo,  because 
of  the  distance  at  which  the  charge  was  fired  from  the  ship ;  nor  that 
of  a  ground  or  buoyant  mine,  because  of  the  smallness  of  the  charge 
and  the  difference  of  its  position  relatively  to  the  object.  The  ex- 
periment was  a  return  to  practical  conditions,  for,  although  an 
obsolete  weapon  was  for  economical  reasons  used  on  the  occasion, 
it  is  to  be  presumed  that  the  service  charge  of  a  16-inch  White- 
head, which  is  said  to  be  90  lb.  of  gun-cotton,  was  reduced  to  the 
proportion  of  that  of  the  modern  14-inch  torpedo,  which  would  be 
used  in  the  actual  circumstances  of  war,  and  the  effects  of  which 
against  an  ironclad  it  is  the  purpose  of  these  experiments  to  deter- 
mine. 

The  time  fixed  for  the  trial  was  half-past  two,  or  near  upon  high 
tide.  As  soon  as  the  red  flag  on  board  the  Resistance  was  hauled 
up  to  the  head  of  the  staff  to  show  that  all  was  ready,  an  answering 
signal  was  hoisted  on  the  Vesuvius  torpedo  ship,  which  presently 
got  under  way  and  steamed  slowly  down  towards  the  ship.  When 
opposite  she  turned  so  as  to  bring  her  stem  directly  in  front  of  the 
target  amidships,  and  discharged  a  Whitehead  from  her  submerged 
port  at  a  distance  of  about  200  yards.  Every  one  watched  with 
suspended  breath  the  course  of  the  missile,  which  was  easily  followed 
by  reason  of  the  line  of  air-bubbles  which  it  threw  up  in  its  train. 
As  soon  as  its  pistol  trigger  came  in  contact  with  the  meshes  of 
the  net  the  charge  exploded,  sending  up  a  jagged  fountain  and 
producing  a  great  amount  of  churning  in  the  water,  but  it  was 
presently  seen  from  the  single  spout  ejected  and  the  purity  of  the 
water  upheaved  that  the  lateral  extension  of  the  explosion  was  small, 
and  that  the  energy  of  the  charge  had,  as  on  the  previous  occasion, 
exhausted  itself  in  the  air.  A  sort  of  shudder  passed  through  the 
hulk,  but  it  was  evident  that  it  had  again  passed  scathless  through 
the  ordeal,  with  the  exception  of  the  rear  boom  in  the  wake  of  the 
target  on  the  side,  which  had  been  blown  away  from  its  hook, 
apparently  demonstrating  the  weakness  of  the  existing  hinge  arrange- 
ment A  strong  working  party  of  blue-jackets  were  sent  on  board  to 
man  the  pumps  if  thought  necessary,  but  their  services  were  not 
called  for.  As  a  precautionary  measure  the  dockyard  diver  was  sent 
below  to  examine  the  ship's  bottom,  and  he  reported  that  none  of 
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the  skin  plating  had  been  either  injured  or  started,  and  that  not 
a  rivet  appeared  to  have  been  shorn  off. 

The  torpedo  experiments  against  the  Resistance  moored  forward  2nd  No- 

vcmbcr 

and  aft  in  Fareham  Creek,  Portsmouth,  reached  the  culminating  Explosion 
point  on  the  2nd  of  November,  the  attack  having  suddenly  approached  nJ^ 
at  a  bound  a  range  of  25  feet  to  actual  contact  with  the  ship.  The 
interest  aroused  by  the  experiment  was  greater  than  on  any  previous 
occasion,  as  nothing  less  was  expected  than  that  the  ironclad  would 
receive  its  quietus,  and  be  either  blown  to  pieces  or  sunk.  It  was 
also  the  first  time  that  a  real  Whitehead  had  been  exploded  in  actual 
contact  with  a  real  sliip  of  war,  and  it  was  hoped  that  much  informa- 
tion would  result,  not  only  as  regarded  the  destructive  effects  of  the 
engines  fired  at  close  quarters,  but  with  respect  to  the  value  of  double 
bottoms  and  coal  bunkers  in  withstanding  the  effects  of  the  burst, 
and  the  importance  of  water-tight  bulkheads  in  localizing  the  inrush 
of  water.  The  result  proved  a  disappointment  for  the  attack,  in  spite 
of  the  considerable  injury  that  was  inflicted.  As  a  matter  of  fact,  the 
ship  was  placed  under  every  disadvantage,  while  everything  was  done 
to  add  to  and  aggravate  the  power  of  the  assault.  The  Resistance 
was  placed  in  chancery,  so  to  speak.  She  was  deprived  of  her  net 
defences  and  moored  in  shallow  water,  while  a  16-inch  torpedo, 
charged  with  93  lb.  of  gun-cotton  was  lashed  to  a  boom  and  placed 
longitudinally  fore  and  aft  in  contact  with  the  port  side  of  the  hulk 
amidships.  The  submersion  was  about  eight  feet,  which  brought  the 
torpedo  immediately  above  the  bilge  keel,  and  the  torpedo  was  about 
a  foot  within  the  main  breadth  of  the  ship.  The  torpedo  was 
exploded  upon  a  falling  tide.  The  shock  was  not  greater  than  in 
previous  experiments,  and  the  amount  of  water  thrown  up  not 
unusual.  So  far  as  sensation  was  concerned,  the  effect  was  tame 
and  disappointing,  for  the  simple  reason  that  something  extra- 
ordinary was  counted  upon.  The  ship  was  thrown  slightly  to  star- 
board by  the  energy  of  the  explosion,  after  which  she  slowly  listed  to 
port,  but  not  much.  It  was  evident  that  her  bottom  had  been 
damaged,  and  that,  notwithstanding  the  application  of  a  collision 
mat,  water  was  finding  ingress — in  fact,  the  mat  was  useless,  as  there 
was  no  rush  of  water  to  force  it  into  the  rents.  As  an  observation 
of  the  water-line  showed  that  the  ship,  after  heeling  over  to  a  definite 
angle,  remained  stable,  it  was  supposed  that  she  had  touched  bottom 
and  that  she  would  inevitably  have  sunk  had  she  been  moored 
in  deep  water,  but  subsequent  investigation  proved  that  she  was 
still  afloat  and  could  have  been  brought  into  harbour  if  necessary. 
The  bilge  keel  had  been  shaken  off  and  broken  to  the  extent  of  20  ft., 
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while  the  plating  below  was  very  much  indented.  Above  the 
bilge  keel  three  or  four  strakes  of  the  skin  plating,  extending  up 
to  the  armour  shelf,  had  also  been  forced  inwards  where  they  crossed 
the  longitudinal  frames.  They  had  parted  in  the  middle  for  the 
length  of  8  ft.,  while  some  of  the  butts  had  been  opened  so  that 
gashes  two  and  three  inches  wide  appeared  at  the  junction.  There 
were  also  a  few  holes  observable  in  various  parts.  Internally  the 
skylights  had  been  smashed  and  the  contents  of  the  bunkers  scat- 
tered in  all  directions.  The  exact  amount  of  the  damage  done  inside 
could  not  be  accurately  known  until  the  ship  had  been  docked.  But 
what  is  of  greatest  importance  is  the  fact  that  the  water-tight  bulk- 
heads remained  intact,  and,  by  confining  the  water  to  one  compart- 
ment, sufficed  to  keep  the  Resistance  afloat  and  capable  of  fighting 
her  guns.  Indeed  there  is  no  resisting  the  impression  from  these 
experiments  that  the  value  of  the  Whitehead  has  been  greatly  ex- 
aggerated. The  torpedo  cannot  get  through  the  steel  protective  nets, 
and  when  it  dashes  itself  against  them  and  explodes,  the  consequence 
is  nil  at  a  distance  of  25  ft.  It  also  remains  to  be  mentioned  that 
this  test  was  scarcely  a  practical  one,  as  the  missile  was  fixed 
against  the  side  of  the  ship.  The  effect  of  a  Whitehead  striking 
at  a  great  speed  and  also  that  of  the  explosion  upon  the  boilers  and 
steam  pipes  of  the  Resistance  or  some  other  ship  under  a  working 
pressure  of  steam  might  be  made  the  subject  of  a  special  trial. 
Expert-  The  torpedo  experiments  against  the  Resistance,  which  had 
Si?.* 1  ^>een  suspended  since  November  1886,  were  resumed  at  Portsmouth 
on  9th  June,  1887.  After  having  had  the  wounds  inflicted  in 
previous  encounters  patched  up  and  made  water-tight  in  various 
ways,  the  ship  was  towed  up  the  harbour  and  moored  in  Fareham 
Creek.  Of  course  it  need  scarcely  be  said  that  the  Resistance 
is  an  ancient  ironclad  which  has  finished  her  career  as  a  battle- 
ship, and  that  notliing  short  of  rebuilding  could  convert  her  into  a 
modern  armourclad.  The  Admiralty,  the  dockyard,  and  the  torpedo 
officers  have,  however,  taken  the  utmost  pains  to  render  the  experi- 
ments final  and  conclusive  as  a  practical  demonstration  under  service 
conditions  of  the  destructive  effects  of  the  Whitehead  torpedo  when 
directed  against  a  modern  vessel  of  war,  and  there  is  no  doubt  that  a 
close  approximation  to  the  modern  ironclad  ship  has  been  secured. 
The  construction  of  the  double  bottom  is  of  course  different,  but  since 
the  experiments  of  1886  were  carried  out  against  her,  measures  had 
been  taken  to  make  her  as  far  as  possible  the  counterpart,  in  respect 
of  under-water  arrangements  and  coal  protection,  of  a  modern  ship 
of  war. 
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At  the  last  attack  the  Whitehead  was  directed  against  the  after 
part  of  the  hull  on  the  port  side.    In  this  series  of  experiments  it 
was  intended  that  the  old  ship  was  to  be  assailed  on  the  same  side, 
but  directly  amidships,  in  the  neighbourhood  of  the  engine-room. 
The  rending  effect  of  the  force  of  the  explosions  would  it  was  thought 
be  considerably  increased  through  the  depressing  weight  of  the  ends, 
while  the  danger  to  the  crew  from  the  resulting  damage  to  the 
machinery  and  steam  connections  in  action  would  also  be  greater. 
But  as  it  was  not  proposed  to  get  up  steam  in  the  boilers,  the 
effect  of  the  jar  upon  the  steam  pipes,  glands,  and  feed  connections 
would  remain  a  matter  of  speculation.    So  far  as  the  consequences 
of  the  burst  upon  the  structure  of  the  hull  itself  was  concerned, 
every  care  had  been  taken  to  make  the  ordeal  as  complete  and 
instructive  as  possible.    The  wing  passage,  which  has  a  maximum 
breadth  of  3  ft.  diminishing  to  nothing,  was  left  empty,  although  at 
the  former  experiments  the  lower  portions  of  this  passage  were  filled 
with  coaL    Behind  this,  and  at  a  distance  of  8  ft.  from  the  wing 
bulkhead,  a  longitudinal  or  fore  and  aft  steel  bulkhead  $  in.  thick 
had  been  worked  to  a  length  of  61  ft.,  and,  with  the  coal  with  which 
the  intervening  compartment  was  packed,  formed  (as  in  recent  armour- 
clads)  a  solid  rampart,  20  ft.  high,  for  the  defence  of  the  engine-room 
The  height  of  the  double  bottom  between  the  outer  and  inner  skin 
plating  was  about  2£  ft.  The  water-tight  compartments  were  traversed 
by  vertical  plates  pierced  by  three  large  holes  for  the  purpose  of 
lightening  them,  and  in  order  to  make  them,  as  far  as  was  practicable, 
resemble  the  bracket  frames  of  a  modern  armourclad,  the  centre  of 
the  plates  was  cut  away,  so  as  to  leave  a  single  oval  hole  in  place  of 
the  three  circular  holes  previously  referred  to.    So  far  no  objection 
could  be  taken  to  the  means  adopted  to  test  the  actual  effects  of  a 
torpedo  exploding  against  the  unarmoured  parts  of  a  ship  of  war. 
These  modifications  were  made  to  bring  the  construction  of  the 
target — the  old  iron  hull — in  conformity  with  modern  practice. 
Something  more,  however,  had  been  done,  and  must  be  considered  as 
quite  apart  from  the  target  representing  the  modern  ironclad.  With 
the  view  of  testing  the  value  of  thick  plates  on  the  bottom  of  a  ship 
as  a  defence  against  torpedoes,  some  steel  armour  plating  li  in.  thick 
had  been  worked  on  the  outside  skin  at  the  upper  part  of  the  wing 
passage.   The  experiment  would  no  doubt  be  of  value  as  guiding 
future  constructions,  but  of  no  value  in  reference  to  existing  ships. 
It  does  not  appear,  however,  that  the  portion  of  the  structure  so 
strengthened  was  put  to  any  actual  trial  in  any  of  the  subsequent 
experiments. 
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»th  June,  The  Resistance  had  been  brought  down  by  iron  ballast  to  a  trim  of 
1887.  25  ft.  9  in.  aft,  and  19  ft.  7  in.  forward,  giving  a  mean  draught  of 
22  ft.  8  in.  She  was  consequently  rather  more  down  by  the  stern  than 
before,  but  was  in  other  respects  the  same.  When  in  commission  the 
Resistance  had  a  mean  draught  of  26  ft.  10  in.  But  however  desir- 
able it  might  have  been  to  immerse  her  to  her  original  load  line,  this 
was  rendered  impracticable  from  the  want  of  water  in  the  creek. 
This  series  of  experiments  promised  to  be  of  even  greater  import- 
ance than  the  first  series.  The  attack  was  gradually  developed 
by  means  of  fixed  and  outrigger  charges  of  increasing  power,  and 
the  coup  de  grace  was  not  to  be  given  by  means  of  a  service  White- 
head in  actual  contact  until  various  lessons  had  been  learned.  The 
opening  experiment  on  the  9th  June  consisted  of  an  attack  directed 
against  a  new  system  of  torpedo  defences  which  are  to  be  carried 
by  ships  in  action,  or  when  in  expectation  of  an  attack,  rather  than 
an  assault  upon  the  ship  herself.  jThe  previous  experiments  had 
clearly  demonstrated  that  a  Whitehead  when  projected  against  a 
vessel  at  close  range,  and  consequently  with  a  maximum  of  motive 
force,  could  not  get  through  the  ordinary  wire  netting  before  expend- 
ing its  explosive  energy  in  the  air,  and  that  the  spars  by  which 
the  nets  are  boomed  out  from  the  ship's  side  could  be  reduced  to 
25  ft.  in  length  without  danger  to  the  hull.  The  ordinary  wooden 
booms  employed  on  board  ship,  however,  are  heavy  and  unwieldy, 
weighing  as  they  do  more  than  half  a  ton  each.  In  ordinary  circum- 
stances the  spars  cannot  be  lowered  into  place  and  the  nets  made 
taut  in  less  than  a  couple  of  hours,  and  the  work  of  stowing  them  is 
Bullivant  equally  slow  and  laborious.  Mr.  Bullivant,  who  manufactures  the 
torpedo  torpedo  netting  and  steel  hawsers  has  devised  a  method  of  getting 
fitting*.  rid  of  the  difficulties  complained  of  by  substituting  steel  booms 
for  the  wooden  booms,  and  an  arrangement  of  pulleys  and  runners, 
whereby  the  protection  can  be  run  out  and  in,  topped  and  brailed 
up  out  of  the  way,  with  great  facility.  The  system  was  tried  at 
Portsmouth  last  year  with  considerable  success  upon  the  Dido,  but 
as  it  was  thought  that  some  of  the  fittings  were  somewhat  frail  and 
might  collapse  beneath  the  shock  of  a  live  torpedo,  it  was  resolved  to 
submit  them  to  a  practical  test  under  service  conditions  upon  the 
Resistance.  The  ship  was  consequently  fitted  with  three  of  the  steel 
booms  on  the  port  side.  They  were  32  ft.  long  and  spaced  45  ft. 
apart,  and  connected  by  a  jackstay  to  which  the  nets  were  attached. 
Each  steel  boom  weighed  5  cwt.,  or  less  than  half  the  weight  of  the 
ordinary  boom,  and  whereas  the  latter  is  fixed  to  the  ship's  side  by  a 
hook  which  is  liable  to  be  disconnected  or  broken  by  the  jerk  of  an 
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exploding  torpedo,  this  new  steel  boom  works  in  a  universal  or  socket 
joint,  which  cannot  get  out  of  gear  except  by  fracture,  and  which 
permits  the  boom  to  be  moved  in  any  direction,  whether  vertically  or 
fore  and  aft  close  in  against  the  sides.  Below  each  boom  is  a  flange, 
which  serves  as  a  line  along  which  a  traveller  moves,  the  latter  being 
actuated  by  means  of  a  topping  line  running  over  a  pulley  at  the 
head  and  another  near  the  heeL  Upon  the  booms  being  topped  to  a 
vertical  position,  the  nets  are  attached  to  the  runners  at  the  bottom 
of  the  booms  close  inboard  (instead  of  under  the  existing  system  to 
the  tops  of  the  booms  from  boats  alongside  or  otherwise),  and  when 
this  is  done  the  mere  depression  of  the  booms  into  position  will  cause 
the  nets  to  run  out  of  their  own  accord.  In  like  manner,  when  the 
occasion  for  their  use  has  passed,  the  raising  of  the  boom  will  cause 
the  nets  to  come  alongside,  when  they  can  either  be  brailed  up 
through  the  grummets  or  disconnected  for  future  use.  The  action  of 
the  gear  is  so  simple  and  rapid  that  the  torpedo  protection  can  be 
always  ready  without  arresting  the  way  of  the  ship.  As  a  length  of 
net  30  ft.  by  20  ft  deep  weighs  about  3  cwt,  it  will  be  seen  that  the 
reduction  of  strains  by  working  the  crinolines  from  the  heel  instead 
of  the  head  of  the  booms  is  considerable. 

The  attack  by  the  Whitehead  upon  the  booms  and  nets  was  made 
at  the  time  of  high  tide.  The  proceedings  were  understood  to 
be  of  a  strictly  confidential  character,  but  facilities  were  granted  to 
the  dockyard  officers  and  also  to  the  naval  and  military  officers 
belonging  to  the  port  and  garrison  to  witness  them,  although  no 
measures  were  taken  to  inform  them  as  to  the  nature  and  value 
of  the  experiments.  The  whole  affair  occupied  a  very  few  minutes. 
As  soon  as  the  red  pennant  was  struck  on  board  to  show  that  the 
arrangements  were  satisfactory  and  that  the  target  was  ready,  the 
torpedo  vessel  Vesuvius  got  under  way,  and  after  circling  round  the 
doomed  hulk  discharged  a  Whitehead  against  the  netting  from  her 
under-water  bow  torpedo  tube  at  an  approximate  range  of  50  yards. 
As  on  former  occasions,  the  missile  was  one  of  the  old  16-im  pattern, 
but  it  was  understood  that  the  charge  of  gun-cotton  had  been  reduced 
to  87  lb.,  so  that  the  net  protection  should  not  bear  a  greater  strain 
than  would  be  the  case  in  actual  hostilities.  The  torpedo,  which  was 
set  to  a  depth  of  about  10  ft.,  struck  the  net  in  the  middle,  and  threw 
up  an  immense  spout  of  water,  but  without  getting  to  the  ship,  winch 
was  apparently  uninjured.  Although  it  hit  the  net  immediately 
below  the  centre  boom,  no  fracture  occurred,  and  the  points  remained 
intact.  It  may  also  be  mentioned  that,  although  at  the  short  range 
the  torpedo  would  spin  through  the  water  at  a  great  speed,  and 
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would  deliver  a  formidable  blow  upon  the  net,  the  thrust  was 
effectually  resisted,  though,  as  a  matter  of  course,  the  net  was  much 
torn  by  the  explosion  of  the  baffled  projectile. 
June,  The  second  torpedo  attack  of  this  series  upon  the  Resistance  at 
Portsmouth  was  made  on  the  10th  June,  1887,  and  although  the 
offensive  power  that  was  brought  to  bear  was  quite  exceptional,  the 
victory  so  far  remained  with  the  ship.  The  hulk  is  perfectly  motion- 
less. The  enemy  can  deliver  his  attack  without  interference  on  the 
part  of  the  attacked,  he  can  execute  his  operations  in  his  own  time, 
he  can  employ  his  most  expert  and  capable  torpedoists  (professors 
of  the  art,  in  fact),  he  can  use  whatever  charges  he  likes,  and  can 
place  them  just  where  he  thinks  they  will  do  the  most  mischief. 
Nor  must  it  be  forgotten  that  the  target  in  this  instance  was  not  a 
fresh  one.  It  had  been  tattered  and  torn  by  previous  conflicts  with 
submarine  enemies,  and  had  had  its  honoured  scars  plastered  over 
on  the  inside  by  planking  and  other  surgical  artifices,  and  yet 
with  all  these  great  advantages  in  favour  of  the  attack,  the  Resist- 
ance continued  not  only  afloat,  but  was  to  all  appearance  as  tight 
as  a  bottle,  with  the  exception  that  a  few  trivial  runlets  managed  to 
find  a  passage  in  the  region  of  the  old  sores.  The  charge  exploded 
was  an  exceptionally  heavy  one.  It  consisted  of  220  lbs.  of  gun- 
cotton.  It  was  consequently  more  destructive  than  any  which  is 
ever  likely  to  be  launched  against  an  armourclad  much  better  pre- 
pared to  resist  it  than  the  obsolete  and  time-worn  Resistance.  An 
idea,  however,  had  got  abroad  that  the  Russians  either  have  or  intend 
to  have  a  locomotive  torpedo  capable  of  carrying  the  same  weight  of 
explosive  in  its  head,  and  the  object  of  the  experiment  was  to  ascer- 
tain what  would  be  the  effect  of  the  detonation  of  such  an  enormous 
charge  upon  the  submerged  portions  of  a  ship  of  war.  But  while 
this  was  no  doubt  the  primary  purpose  in  view,  the  experiment 
also  served  the  secondary  purpose  of  determining  the  result  of  the 
explosion  upon  the  net  defences  of  a  ship. 

Mr.  Bullivant's  patent  booms  and  runners,  which  were  found  to  be 
scarcely  anything  the  worse  from  the  ordeal  of  the  previous  day,  were 
again  used.  The  damaged  net  was  taken  away  and  one  of  the  old 
service  grummet  nets  slung  in  its  place,  the  cylinders  containing  the 
gun-cotton  being  attached  to  the  jackstay  immediately  in  front  of  the 
battered  sides,  and  30  ft.  from  the  hulk,  and  sunk  to  a  distance  of 
20  ft  below  the  water  line,  which  would  bring  it  about  opposite  the 
bend  of  the  bilge.  By  3  o'clock,  P.M.  everytliing  was  ready  for  the 
explosion  of  the  charge— everybody  had  cleared  out  of  the  ship— and 
the  surrounding  small  craft  had  drawn  off  to  a  distance  of  300  ft 
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The  charge  was  electrically  fired  from  a  pinnace.  The  burst  was 
terrific  and  the  reverberation  was  heard  and  the  shock  distinctly  felt 
in  the  dockyard.  But  the  remarkable  thing  was  that  the  hulk  did 
not  appear  to  jump  in  the  least,  although  there  was  not  more  than 
6  ft.  of  water  under  her  keel.  That  she  would  not  be  seriously 
crippled  by  the  discharge  seems  to  have  been  accepted  as  a  foregone 
conclusion  by  Captain  Long  and  the  other  torpedoists,  as  the  day 
for  the  third  experiment  had  been  fixed  in  advance ;  but  tliat  the 
steel  booms  with  their  double-flange  running  ways,  stays  travellers, 
and  hinges  should  have  resisted  the  tremendous  jar  and  upheaval 
was  a  genuine  surprise  for  all  concerned,  and  goes  far  to  prove  that 
except  a  vessel  be  taken  unawares  it  will  be  impossible  for  a  White- 
head torpedo  of  the  kind  and  size  now  in  use  to  come  into  actual 
contact  with  it.  At  the  experiments  last  year  the  wooden  booms 
were  unhinged  and  splintered  under  a  much  less  violent  shock.  But 
the  steel  booms  employed,  though  somewhat  bent,  remained  unbroken 
and  in  position,  and  the  joints  were  quite  uninjured.  All  that  is 
necessary  for  perfect  defence  is  that  the  booms  should  be  made  a 
little  heavier. 

The  torpedo  experiments  against  the  Resistance  were  resumed  at  i3thJune, 
Portsmouth  on  the  13th  June.  As  the  experiment  was  understood 
to  be  the  last  of  the  second  series,  and  was  fully  expected  to  have  a 
sensational  termination,  a  considerable  number  of  interested  spectators 
were  attracted  to  the  scene  in  Fareham  Creek,  including  a  number  of 
photographers,  amateur  and  professional,  who  hoped  to  catch  and 
perpetuate  the  dying  throes  of  the  brave  old  ship.  For  some  time 
before  the  impending  convulsion  occurred  all  eyes  were  riveted  upon 
the  object,  and  as  there  was  nothing  to  inform  an  observer  outside 
the  ring  of  officials  when  the  supreme  moment  had  arrived,  the 
probability  is  that  the  artists  were  too  startled  by  the  shock  to  attend 
to  their  cameras.  The  torpedoists  resorted  to  severe  measures, 
but  with  a  distinctly  useful  purpose  in  view,  having  bound  the  ship 
hand  and  feet,  so  to  speak,  in  such  a  way  that  her  name  became 
a  solecism.  They  exploded  95  lb.  of  gun-cotton  20  ft.  below  the 
water  and  in  contact  with  her  double  bottom.  This  amount  of 
explosive  represents  the  full  charge  of  the  old  pattern  16-in.  White- 
heads, but  as  the  hulk  was  for  prudential  reasons  moored  close  to  a 
mud-bank,  and  as  the  water  was  consequently  much  too  shallow  to 
allow  of  a  locomotive  torpedo  being  set  to  run  at  the  required  depth, 
a  fixed  charge  was  lashed  fore  and  aft  against  the  bottom  plating  of 
the  ship  and  electrically  exploded  from  No.  95  torpedo  boat. 

In  previous  experiments  tliis  year  the  ironclad  was  attacked  on  the 
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port  side,  which  had  been  specially  prepared  for  the  occasion,  and  the 
result,  as  we  have  pointed  out,  was  a  victory  for  the  defence.  On  this 
occasion  the  starboard  side  was  selected  for  attack,  in  order  that  a  com- 
parison might  be  instituted  with  the  effects  produced  under  different 
conditions  by  a  similar  experiment.  Last  year  in  the  latter  case  the 
double  bottom  was  filled  with  coal,  and  after  the  charge,  which  was 
lashed  against  the  ship  in  the  same  way,  had  been  exploded  it  was 
found  that  the  bilge  keel  had  been  shivered  for  a  length  of  20  ft. 
while  the  outer  bottom  plating  had  been  much  bulged  above  the  bilge 
keel.  Four  strakes  of  the  skin  plating  extending  up  to  the  armour 
shelf  had  also  been  forced  inwards  and  fractured  where  they  crossed 
the  longitudinal  frames.  They  had  parted  in  the  middle  for  a  distance 
of  8  ft.,  while  some  of  the  butts  had  been  opened  so  that  gashes  2  in. 
or  3  in.  wide  appeared  between  them.  The  coal  had  been  pulverised 
and  scattered  in  all  directions,  and  other  internal  damage  inflicted. 
Nevertheless,  the  water-tight  bulkheads  remained  intact,  and  by  con- 
fining the  influx  of  water  to  a  single  compartment,  so  much  buoyancy 
was  preserved  that,  though  the  ship  heeled  over  to  starboard  and  was 
maimed,  she  remained  afloat,  and  might  have  continued  to  fight  her 
guns,  provided  always  that  no  injury  had  been  sustained  by  her 
machinery,  a  point  which  these  experiments  do  not  touch.  Crippled, 
however,  as  she  was,  it  was  thought  at  the  time  (and  the  probability 
was  strengthened  by  subsequent  examination  of  the  ship  in  dock) 
that  the  coal  instead  of  being  a  protection  to  the  double  bottom  had 
in  reality  proved  a  source  of  weakness  by  receiving  the  energy  of  the 
explosion  from  the  outer  plating  and  communicating  it  to  the  inner 
plating,  and  so  distributing  it  throughout  the  submerged  portions  of 
the  hulk.  Were  this  reasoning  just,  it  will  be  seen  at  once  that  by 
packing  the  space  between  the  two  bottoms  with  coal,  the  essential 
purpose  of  a  double  bottom,  which  is  to  keep  the  ship  afloat  by  means 
of  the  inner  skin  after  the  outer  skin  is  injured,  was  vitiated.  The 
question  was  sufficiently  important  to  demand  an  experimental 
solution,  hence  the  raison  d'etre  of  the  present  experiment.  The 
double  bottom,  which  is  about  2£  ft.  deep,  was  consequently  kept 
empty,  and  the  torpedo  placed  in  immediate  contact  with  it  in  such  a 
manner  that,  being  overhung  by  the  contour  of  the  hull,  the  sliip 
would  feel  the  full  force  of  the  upward  as  well  as  the  lateral  energy 
of  the  cliarge.  On  other  accounts  the  importance  of  the  experiment 
was  obvious ;  for  although  it  had  been  ascertained  that  torpedo  nets 
were  capable  of  protecting  a  battle-ship  from  the  bursts  of  the  heaviest 
locomotive  and  outrigger  charges,  it  might  happen,  of  course,  that  the 
nets  would  be  rent  or  displaced  by  shell  fire  or  swept  away  by  a  grazing 
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ram,  or  even  attacked  by  a  double  torpedo,  the  second  passing  through 
the  gashes  made  by  the  explosion  of  the  first  in  any  case. 

It  was  of  urgent  necessity  that  the  effect  of  a  torpedo  bursting  in 
immediate  contact  with  a  ship's  bottom  should  be  practically  and 
clearly  determined.  The  charge,  which  as  before  stated  consisted  of 
95  lbs.  of  gun-cotton,  was  fired  against  the  ship's  side  in  the  wake 
of  the  boilers,  and  it  was  soon  perceived  that  something  of  a  fatal 
character  had  taken  place  from  the  appearance  of  coal  dust  sweep- 
ing up  through  the  hold.  The  report  had  not  the  dull  boom  to 
which  the  spectators  had  become  accustomed.  Instead  of  this,  the 
gun-cotton  exploded  with  a  sharp,  angry,  whistling  noise,  wlrile  the 
manner  in  which  the  mud  was  churned  up  showed  that  the  force  of 
the  rebound  was  terrific.  The  ship  lifted  bodily  near  the  stern, 
after  which  it  was  seen  to  leisurely  heel  over  to  starboard  some  eight 
or  ten  degrees,  and  finally  repose,  though  not  until  the  tide  fell,  upon 
the  mud.  The  old  hulk  had  been  mortally  wounded  at  last.  A 
complete  knowledge  of  the  disaster  which  had  overtaken  her  could 
not  be  obtained  until  a  careful  investigation  had  been  made  of  the 
hull  in  dock.  But,  from  a  hasty  exploration  which  was  conducted 
on  board,  it  was  evident  that  the  shot  had  not  only  dislocated  the 
inner  plating  of  the  double  bottom,  but  had  penetrated  the  bunker 
compartment,  stored  as  it  was  with  coal,  that  the  water-tight  doors 
and  compartments  had  ceased  to  operate,  and  tliat  water  was  flowing 
into  the  hull  through  a  hundred  crevices.  To  such  an  extent  was 
this  the  case  that,  though  a  strong  working  party  was  at  hand  ready 
for  any  emergency,  it  was  deemed  useless  to  attempt  to  free  the  ship 
of  water  until  her  gashes  had  been  temporarily  closed  from  outside. 
When  this  was  done  she  was  pumped  out  and  brought  into  dock 
for  careful  examination.  From  what  has  been  said,  it  will  be  seen 
that,  while  the  explosion  of  95  lb.  of  gun-cotton  in  actual  contact 
last  November  simply  crippled  the  Resistance,  the  explosion  of  a  like 
charge  at  the  same  spot,  and  under  approximately  the  same  conditions, 
in  this  instance  not  simply  disabled,  but  really  sunk  the  ship. 

We  have  seen  no  report  of  the  condition  of  the  ship's  hull  on 
docking,  and  we  do  not  know  the  precise  lessons  which  have  been 
taught  by  these  experiments.  They,  however,  appear  to  us  to 
show : — 

1.  That  the  nets  in  ordinary  use  will  efficiently  stop  a  Whitehead 
torpedo  of  the  present  pattern  and  weight,  and  that  no  serious  injury 
would  be  done  to  the  hull  of  a  well-constructed  ironclad  ship  by  the 
explosion  of  the  torpedo  at  the  nets  when  they  are  placed  at  the 
small  distance  of  25  feet  from  the  ship's  side. 
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2.  That  the  Bullivant  gear  is  a  considerable  improvement  on  that 
previously  fitted  in  our  ships,  both  as  to  durability  and  as  to 
convenience  in  handling. 

3.  That  the  structural  arrangements  of  our  ironclads  are  good. 

4.  That  as  far  as  practicable  coal  should  be  stowed  close  to  the 
outside  plating  of  our  ships  in  preference  to  having  the  spaces 
adjacent  to  the  outside  plates  empty. 


Withdrawal  from  Port  Hamilton. 

The  withdrawal  of  our  naval  forces  from  Port  Hamilton,  which  had 
been  temporarily  occupied  under  the  apprehension  of  war  with  Russia, 
has  been  condemned  by  Sir  Charles  Dilke.  He  regards  it  as  a 
surrender  to  Russia  in  the  North  Pacific.  An  attack  on  Vladivostok 
is  an  operation  which  the  Navy  must  undertake  in  the  event  of  a 
fight  with  Russia,  and  we  could,  without  doubt,  carry  the  struggle 
to  a  successful  issue;  but  the  arguments  urged  by  the  three  able 
naval  officers  who  have  in  succession  commanded  on  the  China 
station  show  conclusively  that  the  retention  of  Port  Hamilton  would 
rather  impede  than  assist  that  forward  movement  which,  in  eventu- 
alities that  we  refuse  to  anticipate  as  probable,  Sir  Charles  Dilke 
recommends.  The  considerations  by  which  naval  opinion  has  been 
determined  are  clearly  set  out  in  the  papers  presented  to  Parliament, 
from  which  the  following  extracts  are  taken : — 

Extract  from  Letter  from  Admiral  Sir  G.  WUlcs  to  Lord  George 

Hamilton, 

Admiralty  House,  Portsmouth,  January  7,  1886. 

I  went  to  Port  Hamilton  several  times  during  my  command,  and 
I  still  hold  the  opinion  which  I  then  formed  that  Port  Hamilton  is 
useless  and  expensive  in  ordinary  peace  time,  and  in  war  or  during 
one  of  the  "  periodical  scares "  would  be  a  source  of  weakness,  as 
the  Admiral  in  command  would  have  to  detach  some  of  his  ships  to 
defend  the  islands  (forming  the  harbour)  instead  of  employing  them 
in  the  protection  of  our  commerce. 

It  was  said  last  spring  that  if  England  did  not  take  possession  of 
Port  Hamilton  some  other  nation  would. 

A  short  study  of  the  chart  and  a  few  minutes'  reflection  will  show 
that  this  is  absurd.  Only  the  nation  which  "commands  the  sea" 
can  hold  our  new  acquisition,  for  the  islands  are  practically  barren. 
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It  is  supposed  that  in  war  a  coaling-station  in  the  northern  part  of 
the  command  is  necessary.    I  am  not  of  that  opinion. 

Steam  colliers  properly  fitted  must  be  filled  with  Welsh  coal  at 
Hong  Kong,  and  follow  our  ships : 

»  •  *  *  « 

I  therefore  recommend  the  islands  forming  Port  Hamilton  being 
restored  to  their  rightful  owners  forthwith. 

Inclosure  2  in  No.  50. 

Vice-Admiral  Sir  W.  D&well  to  the  Secretary  to  the  Admiralty. 

[Extract]  Audacious,  at  Nagasaki,  May  28, 1885. 

Referring  to  my  telegrams  of  the  18th  and  20th  instant,  reporting 
that  I  do  not  consider  Port  Hamilton  a  desirable  place  to  hold,  I  beg 
leave  to  submit,  for  the  information  of  the  Lords  Commissioners  of 
the  Admiralty,  the  following  reasons  in  support  of  my  views  upon 
the  subject. 

There  is  no  position  in  the  harbour  winch  could  not  be  shelled  by 
vessels  from  either  one  entrance  or  the  other. 

I  should  not  propose  to  land  coal  at  Port  Hamilton,  as,  in  the 
event  of  war  it  would  be  too  far  for  ships  to  return  there  for  coal. 
The  squadron  must  be  accompanied  by  colliers,  and  the  bays  and 
anchorage  in  the  neighbourhood  of  the  scene  of  operations  utilized  for 
coaling  purposes. 

I  consider  that  if  we  are  to  hold  Port  Hamilton,  fortifications  must 
be  thrown  up,  a  garrison  of  not  less  than  500  men  should  be  main- 
tained, and  three  first-class  torpedo  boats.  A  corvette  and  two  gun- 
boats would  also  be  necessary,  and  even  with  this  force  I  consider 
that  the  place  would  be  a  source  of  anxiety  and  weakness  in  the 
face  of  an  active  and  enterprising  enemy. 

It  must  be  remembered  that  Port  Hamilton  lias  no  resources  in 
itself.  It  produces  barely  sufficient  for  the  subsistence  of  its  popu- 
lation, and  no  fresh  provisions  are  procurable. 

No.  59. 

TIic  Secretary  to  tJtc  Admiralty  to  Sir  P.  Currie. — (Received  June  7.) 

[Extract.]  Admiralty,  June  4,  1886. 

Sir, — In  reference  to  your  letter  of  the  22nd  ultimo  in  regard  to  Port 
Hamilton,  I  am  commanded  by  my  Lords  Commissioners  of  the 
Admiralty  to  transmit,  for  the  information  of  the  Secretary  of  State,  a 
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Report  from  Vice-Admiral  Vesey  Hamilton,  dated  the  21st  April, 
1886,  inclosing  the  opinion  of  Captain  Powlett,  of  Her  Majesty's  ship 
Champion,  who  has  been  stationed  as  Senior  Officer  at  that  place  for 
about  eight  months. 

Captain  Powlett  to  Vice-Admiral  Hamilton. 

[Extract]  Champion,  at  KoW,  April  7,  1886. 

Sir, — In  compliance  with  your  directions,  I  have  the  honour  to  make 
the  following  observations  on  Port  Hamilton  : — 

1.  Port  Hamilton  is  a  fairly  good  anchorage  in  all  winds  except 
those  from  the  south-east,  and  then,  in  order  to  avoid  the  sea  the  wind 
brings  from  that  quarter,  it  is  necessary  to  get  Shoal  Point  to  bear 
about  S.S.E.,  and  the  anchorage  then  available  is  very  circumscribed. 

12.  From  a  naval  point  of  view  Port  Hamilton  is  quite  worthless. 
No  one  can  hold  it  who  has  not  the  command  of  the  seas,  and  if  you 
have  command  of  the  seas,  of  what  good  is  it  ?  You  must  detach  a 
division  of  your  squadron  to  protect  it :  with  what  object  ? 

13.  The  establishing  of  huge  steamers  makes  a  fixed  secondary 
depot  for  a  naval  force  no  longer  of  the  same  consequence  as  was 
formerly  the  case,  as  all  coals,  provisions,  &c,  necessary  will  in  all 
future  naval  expeditions,  I  apprehend,  be  carried  in  large  steamers 
wherever  the  expedition  goes ;  thus,  secondary  depots  are  no  longer 
required.  Port  Hamilton  is,  however,  too  far  from  any  possible 
objective  point  to  be  of  use  as  a  base  of  operations. 

Vice-Admiral  Hamilton  to  the  Secretary  to  the  Admiralty. 

[Extract]  Audacious,  at  Nagasaki,  June  1, 1886. 

In  continuation  of  previous  correspondence  on  the  subject  of  the 
occupation  of  Port  Hamilton,  I  request  you  will  inform  the  Lords 
Commissioners  of  the  Admiralty  that  I  have  just  spent  two  days 
there,  and  am  the  more  strongly  convinced  of  the  inexpediency  of 
retaining  it  as  a  naval  station ;  in  point  of  fact,  I  do  not  see  a  single 
point  in  its  favour,  and  very  many  objections  against  it. 

Unless  it  is  strongly  fortified,  there  are  several  points  from  which 
the  ships  laying  in  the  harbour  can  be  shelled  by  a  smart  hostile 
cruiser  with  impunity,  or  tremendously  harassed  by  a  ship  passing  to 
and  fro  the  entrances  (three  in  number)  at  night,  and  firing  into  the 
harbour. 

Its  retention  weakens  the  naval  force  on  the  station  very  materially ; 
but  little  protection  can  be  afforded  to  our  commerce  to  Japan  from 
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it,  and  none  to  our  North  China  trade ;  no  probable  enemy  could 
harass  either  unless  China  and  Japan  afforded  them  coaling  facilities, 
which  would,  of  course,  also  be  afforded  to  us. 

The  documents  already  at  the  Admiralty  will  show  their  Lordships 
that  the  greater  portion  of  this  squadron,  that  should  have  been  at 
sea  protecting  commerce,  were  employed  trying  to  render  this  port 
secure  against  a  hostile  attack  during  the  war  scare  of  last  year.  To 
fortify  it  efficiently  great  expense  must  be  incurred,  or,  if  defended  by 
the  Navy,  still  greater. 

I  can  quite  understand  the  heavy  sea  that  sets  in  with  a  south- 
easterly gale,  as  mentioned  by  Captain  Powlett,  as  even  in  the  fine 
weather  we  had  a  slight  ground  swell  set  in. 

To  sum  up.  As  a  naval  station  it  is  decidedly  a  very  bad  one ;  an 
indifferent  anchorage  in  many  parts.  In  looking  over  the  Senior 
Officer's  journal  I  see  repeated  instances  of  ships  dragging;  an 
anchorage  that  cannot  be  made  secure  from  a  hostile  force  except  by 
an  extensive  system  of  land  forts,  which  must  be  widely  scattered, 
consequently  necessitating  a  much  larger  force  to  defend  it  than  if  it 
only  had  one  entrance.  If  command  of  the  sea  is  lost,  it  must  fall 
by  blockade  alone,  and  the  Power  possessing  the  command  of  the  sea 
can  take  it  at  any  time  if  likely  to  be  of  use. 

Tlie  Secretary  to  the  Admiralty  to  Sir  P.  Currk.— 
(Received  November  11.) 

Admiralty,  November  10, 1886. 

Sir, — I  am  commanded  by  my  Lords  Commissioners  of  the  Admiralty 
to  transmit  herewith,  for  the  perusal  of  the  Earl  of  Iddesleigh,  copy 
of  a  joint  Report  which  has  been  received  from  the  officers  com- 
manding Her  Majesty's  ships  Leander,  Constance,  and  Linnet, 
dated  the  30th  July  last,  together  with  a  copy  of  Admiral  Hamilton's 
remarks  thereon,  respecting  the  present  defenceless  state  of  Port 
Hamilton,  the  facility  with  which  shipping  there  could  be  destroyed 
by  an  enemy's  cruiser,  and  forwarding  a  plan  of  the  proposed  defences 
of  that  place. 

My  Lords  are  of  opinion,  that  in  its  present  unfortified  state 
Port  Hamilton  would  be  a  source  of  weakness  to  the  Naval  Com- 
mander-in-chief in  China  in  time  of  war,  as  it  would  necessitate  the 
presence  of  at  least  two  of  liis  vessels  to  protect  it,  and  that  unless  it 
should  be  decided  to  fortify  and  garrison  the  place — a  proceeding 
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which  their  Lordships  do  not  advocate— it  would  be  better  not  to 
retain  it. 

I  am,  &c, 
(Signed)         Evan  MacGregor. 

In  view  of  possible  operations  in  the  North  Pacific,  Sir  Charles 
Dilke  gives  other  advice  more  valuable  than  his  recommendations  as 
to  the  continued  occupation  of  Port  Hamilton.  China,  and  England, 
as  he  truly  says,  have  identical  interests  in  Asia.  They  are  more 
closely  allied  by  trade  than  any  other  two  countries  of  the  world. 
These  considerations  point  to  a  permanent  alliance.  It  should  be  the 
aim  of  the  Foreign  Office  to  cultivate  cordial  relations  with  China, 
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The  list  of  ships  of  the  British  Navy  has  been  compiled  from 
various  sources.  The  official  Navy  List  has  been  the  principal 
guide.  As  a  rule  the  displacement  and  indicated  horse-power  have 
been  given  as  therein  stated.  Wherever  possible  the  column 
under  the  heading  "speed"  has  been  filled  up  from  reports  of 
actual  triaL  With  respect  to  the  gun  and  torpedo  armament,  it  is 
to  be  noted  that,  owing  to  the  substitution  of  breech-loaders  for 
muzzle-loaders  at  present  in  progress,  to  the  advance  in  the  power  of 
machine-guns,  and  to  the  improved  methods  of  ejecting  locomotive 
torpedoes,  changes  are  being  continuously  made.  The  columns  for 
"  coal-endurance  "  have  been  filled,  as  far  as  was  possible,  from  the 
most  authentic  published  reports  of  the  trials  of  the  several  ships. 
Generally  the  mileage  traversible  at  the  speed  mentioned  has  been 
computed  from  the  quantity  of  fuel  that  can  be  carried  in  the 
bunkers.  The  computations,  moreover,  have  been  based  upon  per- 
formances, or  estimates  of  performances,  under  the  most  favourable 
conditions. 

The  sketches  of  the  ships  are  all  drawn  on  the  same  scale  (except 
in  a  few  cases  specially  indicated),  so  that  their  relative  sizes  are 
apparent  by  inspection. 
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The  names  of  the  following  armoured  ships  do  not  now  appear  in 
the  Navy  List,  the  ships  having  been  disposed  of  by  sale  or  other- 
wise : — 


Caledonia  (wood)  6,830  4,540 

Enterprise                                      „  1,350  690 

Favorite                                         „  3,230  1,770 

Lord  Clyde  ,  7,840  6,064 

Lord  Warden                                  „  7,840  6,700 

Pallas  ,  3,790  3,580 

Research                                             „  1,740  1,040 

K7hiPTCa  fT*  "  atorp€d°  (iron)  6,270  2,430 

Royal  Alfred  .   (wood)  6,700  3,430 

Royal  Oak   „  6,730  3,700 

Waterwitch  (hydraulic  propeller)  .  (iron)  1,280  780 

Zealou   (wood)  6,100  3,450 

No  new  armoured  ship  will  be  laid  down  for  the  British  Govern- 
ment either  in  the  Koyal  Dockyards  or  at  contractors'  premises 
during  the  year  1887,  and  according  to  the  latest  official  utterance 
of  the  First  Lord  of  the  Admiralty,  no  armoured  ship  will  in  the 
future  be  built  for  this  country  unless  the  condition  of  armoured 
shipbuilding  in  other  countries  renders  that  course  necessary. 


DETAILS   OF   CONSTRUCTION  AND 
TRIALS  OF  RECENT  SHIPS* 

The  Trafalgar  and  Nile. 

In  last  year's  Naval  Annual  we  gave  a  description  of  these  ships  The 
on  page  185.    This  year  we  record  the  fact  that  the  Trafalgar  was  ^Nik' 
launched  at  Portsmouth  on  21st  September,  1887,  and  add  that  the 
Nile  will  be  launched  at  Pembroke  early  in  the  summer  of  1888. 

The  following  official  particulars  of  these  two  ships  are  in  greater 
detail  than  we  have  given  before. 

The  ships  are  345  it.  long  between  the  perpendiculars,  and 
73  ft.  broad.  The  load  draught  of  water  will  be  27  ft.  forward  and 
28  ft.  aft  when  fully  equipped  for  sea,  and  the  displacement  tonnage 

*  These  notes  have  been  taken  generally  from  articles  in  English  and  foreign 
journals.   As  they  have  all  undergone  editorial  modification  by  way  of  correction, 
or  abridgment,  the  sources  are  not  acknowledged  in  detail.] 
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The         is  11,940.    The  normal  coal  stowage  is  900  tons,  which  is  carried  in 
aiSn**   fore  anc*  ^  bunkers,  extending  from  the  fore  end  of  her  double 
bottom  to  the  after  end  of  engine  room. 

The  armament  is  to  consist  of  four  13  J  in.  67-ton  breech-loading 
rifled  guns,  eight  5  in.  breech-loading  guns,  or  six  36-pounder  quick- 
firing  guns ;  eight  6-pounder  and  ten  3-pounder  Hotchkiss  quick- 
firing  guns;  machine,  boat,  and  field  guns,  and  eight  Whitehead 
torpedo  dischargers,  four  below  water-line,  and  four  above  it.  The 
turret  guns  fire  a  projectile  weighing  1250  lb.,  with  a  powder 
charge  of  630  lb.,  and  train  through  an  angle  of  270  deg.  The  eight 
5-in.  guns,  or  the  six  36-pounder  quick-firing  guns,  will  be  mounted 
on  the  upper  deck  between  the  turrets,  and  will  .be  protected  on 
the  sides  of  the  ship  from  rifle  fire  by  two  thicknesses  of  J-in. 
plating,  and  at  each  end  of  the  battery  by  an  armour  bulkhead  5  in. 
thick,  fitted  upon  6  in.  of  backing  and  an  inner  skin.  These  guns 
will  train  through  60  deg.  on  each  side  of  the  beam. 

The  eight  6-pounder  Hotchkiss  guns  will  all  be  fought  from  the 
spar  deck,  but  the  3-pounder  guns  will  be  distributed  between  the 
spar  deck,  bridge,  stern  ports,  and  military  tops.  There  are  eight 
torpedo  tubes,  four  above  and  four  below  water.  The  latter  are  fixed 
tubes.  Of  the  above- water  tubes,  which  are  on  the  main  deck,  one  at 
the  bow  and  one  at  the  stern  are  fixed  ;  the  others,  one  on  each  side 
at  fore  end  of  citadel,  are  trained  to  fire  70  deg.  before  and  10  deg. 
abaft  the  beam.  The  whole  of  the  above-water  tubes  are  protected 
from  machine  gun-fire  by  2-in.  plating. 

The  vessels  are  fitted  with  twin  screws,  each  to  be  driven  by  an 
independent  set  of  triple  expansion  engines,  with  three  vertical 
cylinders  of  the  collective  power  of  6000  horses  for  each  set.  The 
weight  of  this  machinery  is  1030  tons.  The  crank  and  propeller 
shafts  are  hollow,  and  made  of  compressed  steeL  The  diameter  of 
the  screw  propellers  will  be  about  16  ft 

The  boilers  are  six  in  number  and  of  cylindrical  form,  the  shells 
being  of  Siemens -Martin's  steel  and  the  furnaces  corrugated. 

Fans  driven  by  steam  power  are  fitted  for  supplying  forced  draught 
to  the  boiler  rooms,  and  the  engines  are,  when  forced  draught  is  used, 
expected  to  develop  a  full  power  of  12,000  indicated  horses,  which 
must  be  maintained  at  the  official  trial  of  the  machinery  for  four 
consecutive  hours.  With  this  power  a  speed  of  16 J  knots  is 
anticipated. 

The  steaming  distance  of  the  ships  under  full  power  is  1050  knots 
and  at  10-knots  speed  6500  knots. 

With  the  stokeholds  not  under  forced  draught  the  anticipated 
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power  of  engines  is  7500  horses,  which  must  be  maintained  at  the  The 
official  trial  for  four  consecutive  hours.  J^1 

The  structural  details  are  in  some  respects  novel,  particularly  in 
the  construction  of  the  armoured  side  and  turrets. 

The  construction  of  side  behind  the  thick  armour  consists  of  two 
thicknesses  of  skin,  the  outer  of  60  lb.  and  the  inner  of  30  lb.  per 
square  foot,  riveted  to  plate  and  angle  frames  2  ft.  deep  and  2  ft. 
apart.  On  the  inside  of  these  frames  plating  of  20  lb.  per  square 
foot  is  worked,  and  the  belt  and  citadel  armour  bolts  are  hove  up 
between  them  on  the  inner  end  of  a  cast  steel  sleeve  about  12  in. 
long.  Within  these  frames  and  behind  the  belt  armour  only  is  a 
second  system  of  lightened  plate  frames,  3  ft.  deep  and  4  ft.  apart, 
on  the  inside  of  which  the  outer  bulkhead  of  the  coal  bunkers 
is  riveted.  The  strength  of  tho  armoured  side  is  thus  exceptionally 
great. 

The  engine  and  boiler  rooms  are  divided  at  the  middle  line  of  the 
ship  by  a  water-tight  tunnel  10  ft.  6  in.  wide.  The  upper  part  of  the 
tunnel  forms  a  passage  for  communication  between  the  ends  of  the 
ship,  and  also  for  the  passage  of  ammunition  through  the  deck  above 
for  the  auxiliary  armament ;  the  lower  part  forms  the  main  magazines 
and  shell  rooms  of  the  ship. 

The  only  other  ships  in  existence  having  these  arrangements  are 
the  Victoria  and  Sans  Pareil,  for  which  they  were  devised  by  the  late 
Council  of  Construction. 

They  have  a  ram  bow.  The  stem,  which  is  of  cast  steel,  is 
strengthened  in  wake  of  the  projecting  portion  under  water  by  a 
horizontal  prow  consisting  of  two  5-in.  armour  plates.  They  have  an 
armoured  belt  230  ft.  long,  surmounted  by  an  armoured  citadel  141  ft. 
long  at  the  sides  of  the  ship,  these  structures  being  bounded  by 
armoured  bulkheads,  those  of  the  citadel  being  curved.  The  length 
from  end  to  end  of  the  citadel  is  193  ft.  At  the  end  of  the  citadel 
and  within  the  limits  of  the  armoured  belt  the  turrets  are  placed,  the 
extension  of  the  belt  at  each  end  beyond  the  ends  of  the  citadel 
forming  a  protection  to  the  substructure  and  machinery  of  the  turrets. 

The  whole  of  the  armour  on  belt,  citadel,  turrets,  and  conning 
tower  is  steel  faced.  The  side  armour  varies  in  thickness  on  the  belt 
from  20  in.  to  16  in.,  tapering  at  the  lower  edge  from  8  in.  to  6  in. 
The  boundary  bulkheads  to  belt  are  armoured  with  16-in.  and  14-in. 
plates,  tapering  at  the  lower  part  to  7  in. 

The  citadel  armour  varies  from  18  in.  to  16  in.  Above  the  citadel 
transverse  armour  screens  are  fitted  5-in.  thick,  protecting  the  5-in. 
guns  from  raking  fire.  The  turret  framing  is  constructed  similarly  to 
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Tho  the  armoured  side  of  the  ship,  the  armour  being  18  in.  thick.  The  total 
and^Si  thickness  of  wall  is  4  ft.  for  armoured  citadel,  belt,  and  turrets,  and 
5  ft.  for  the  armoured  ends  of  belt. 

The  ships  are  well  subdivided  into  water-tight  compartments,  as 
follows : — In  the  double  bottom  40,  below  the  protective  deck  and 
before  the  double  bottom  13,  abaft  it  18,  and  in  hold  in  wake  of 
the  double  bottom  49,  including  eight  divisions  in  the  coal  bunkers, 
or  a  total  of  120  water-tight  compartments  below  the  protective  deck. 
On  this  deck  before  and  abaft  the  armoured  citadel  there  are  14  such 
compartments.  These  are  in  wake  of  the  waterline,  and  being  filled 
with  stores  would  give  buoyancy  to  the  relatively  very  small  un- 
armoured  ends  of  the  ship  when  riddled. 

The  ship  will  be  controlled  in  action  from  a  pilot  tower,  protected 
by  14  inches  of  armour,  which  stands  upon  the  spar  deck,  and  will 
be  fitted  with  steering  wheels  and  telegraphs,  voice  pipes  to  the 
various  steering  wheels,  engine-rooms,  guns,  and  torpedo-tubes,  and 
also  with  gun  and  torpedo  directors,  which  will  enable  the  officer  in 
the  tower  to  direct  the  training  of  the  turret  guns,  and  also  of  the 
5-in.  guns,  on  any  object,  and  to  fire  them  simultaneously. 

In  addition  to  this  tower  there  will  be  two  side  conning  towers 
protected  from  machine-gun  fire ;  and  from  these  positions  also  the 
ship  may  be  steered,  and  the  turret  guns  fired. 

The  upper  deck  over  the  citadel  is  plated  with  two  thicknesses  of 
steel  plating  each  weighing  60  lb.  per  square  foot,  while  the  main 
deck  between  the  ends  of  the  armoured  belt  and  ends  of  citadel  is 
covered  with  plating  of  the  same  thickness.  This  protective  plating 
is  continued  to  the  extremities  of  the  ship  on  the  lower  deck  beyond 
the  limits  of  the  armoured  belt. 

They  will  be  fitted  to  steer  both  by  hand  and  steam,  the  steam- 
steering  engine  being  a  double  cylinder  direct-acting  one,  and  of  suffi- 
cient power  to  put  the  helm  from  hard-a-port  to  hard-a-starboard, 
and  vice  verm,  or  through  an  angle  of  70  deg.  in  30  seconds  when  the 
vessel  is  proceeding  at  full  speed. 

The  steam-steering  gear  can  be  controlled  from  the  armoured  pilot 
tower,  the  chart-house  on  the  bridge,  the  side  conning  towers,  or,  in 
the  event  of  the  pilot  tower  gear  being  disabled,  from  a  protected 
position  on  the  platform  deck  directly  below  the  tower.  The  hand- 
steering  wheel  is  fitted  under  the  protective  deck  and  close  to  the 
steering  engines. 

Electricity  will  play  an  important  part  in  the  ships'  economy,  as 
they  will  be  lighted  throughout  with  over  460  incandescent  lamps  each, 
and  will  be  fitted  with  four  search  lights  in  side  towers,  two  on  the 

! 

Digitized  by  Google 


GREAT  BRITAIN — ARMO U R ED  SHIPS. 


273 


spar  deck  and  two  on  the  main  deck.    The  turret  guns  and  auxiliary  The 
armament  of  5-in.  breech-loading  or  36-pounder  quick-firing  guns,  ami  N^ 
will  also  be  electrically  discharged.  For  these  purposes  they  will  have 
three  powerful  dynamos  of  400  amperes  each. 

The  arrangements  for  freeing  the  ships  from  water  are  very  com- 
plete. This  may  be  done  either  by  hand  or  steam  power,  Downton's 
pumps  being  used  for  hand,  and  the  circulating  pumps  in  engine 
room,  as  well  as  the  bilge-pump  donkey  engines,  for  steam  power. 

In  each  engine-room  two  main  circulating  pumps  and  two  engines 
will  be  fitted,  each  large  enough  for  full  power  working,  and  these 
can  be  used  also  for  pumping  out  the  bilges  of  the  ship  in  the  event 
of  a  leak.  Each  of  these  circulating  pump  engines  will  be  powerful 
enough  to  discharge  1000  tons  of  water  from  the  bilge  per  hour.  In 
each  engine-room  there  will  also  be  fitted  a  steam-pumping  engine, 
adapted  as  a  fire  engine,  and  two  similar  auxiliary  engines  for  pump- 
ing out  the  ship  and  boilers  and  washing  decks,  &c. 

A  complete  system  of  ventilation  is  adopted  for  the  ship,  com- 
bining natural  with  artificial  ventilation,  the  former  being  resorted  to 
as  far  as  possible  ;  but  the  principal  compartments  at  the  extremities 
of  the  ship  below  the  protective  deck,  and  also  the  living  spaces  above 
it,  are  supplied  with  a  forced  current  of  air,  and  corresponding  means 
of  exhaust. 

The  weight  of  the  Trafalgar  as  launched  was  about  £400  tons,  and 
including  the  weight  of  the  bilgeways,  poppets,  and  other  gear  for 
launching  her,  the  total  weight  upon  the  groundways  was  over 
5700  tons. 

The  pressure  per  square  foot  upon  the  groundways  was  about 
2-9  tons. 

Victoria. 

On  the  9th  April,  1887,  the  armourclad  war-ship  Victoria  was  The 
launched  from  the  Elswick  yard  of  Sir  W.  G.  Armstrong,  Mitchell  Victorln- 
&  Co.,  Newcastle-on-Tyne,  by  whom  she  has  been  built  for  the 
British  Government.  Originally  it  was  intended  that  the  vessel 
should  be  named  the  Iienown,  but  this  was  afterwards  altered,  and 
the  name  Victoria  given  to  her  instead,  in  honour  of  the  Queen's 
jubilee.  The  Victoria  forms  part  of  the  25,000  tons  of  new  shipping 
for  which  the  orders  were  given  out  in  1885.  Two  new  ironclads  and 
five  belted  cruisers  were  at  that  time  ordered  from  private  firms.  The 
Elswick  Company  obtained  the  contract  for  one  ironclad,  and  the 
Thames  Shipbuilding  Company  for  the  other.  The  first  rivet  in  the 
Victoria  was  driven  by  Sir  William  Armstrong  in  June  1885,  so  that 
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Victoria.  S^1G  WaS  near^  tw0  vears  on  tne  building  slip,  and  nearly  a  similar 
period  will  have  to  elapse  before  she  is  ready  for  delivery.  She  will 
then,  however,  be  well  advanced,  the  firm  which  has  built  the  vessel 
also  providing  her  with  all  her  armaments  and  machinery ;  this,  we 
l>elieve,  being  the  first  instance  in  which  a  war-ship  has  been  built 
and  made  ready  for  the  reception  of  her  crew  by  a  single  firm.  The 
Victoria  is  one  of  the  largest  ironclads  in  the  British  Navy.  Her  dimen- 
sions are— length,  340  ft;  breadth, 70  ft.;  mean  draught,  25  ft  9  in.; 
displacement  in  tons,  10,470  ;  horse-power,  12,000.  She  is  protected 
by  armour  18  in.  thick,  and  is  armed  with  two  111-ton  guns,  one 
29-ton  gun,  twelve  6-inch  5-ton  guns,  twelve  6-pounder  quick-firing 
guns,  nine  3-pounder  quick-firing  guns,  besides  eight  machine-guns 
for  smaller  ammunition.  She  also  has  a  powerful  ram,  and  eight 
torpedo  dischargers,  four  below  the  water-line  and  four  above  it. 
The  Victoria  is  the  heaviest  vessel  ever  launched.on  the  Tyne. 


Sans  Pareil. 

The  Sum  On  the  9th  May,  1887,  the  Sans  Pareil  was  launched  from  the  yard 
l'areil 

of  the  Thames  Ironworks  and  Shipbuilding  Company.  The  launch 
took  place  shortly  after  2  p.m.  The  ceremony  was  performed  by 
Lady  George  Hamilton. 

The  Sans  Pareil  is  a  sister  ship  of  the  Victoria,  recently  launched 
by  Messrs.  Armstrong,  Mitchell  &  Co.,  at  Newcastle.  The  engines 
are  by  Messrs.  Humphrys,  Tennaut  and  Co.,  and  are  expected  to 
develop  7500  indicated  horse-power  with  natural  draught,  and  12,000 
indicated  horse-power  with,  forced  draught  A  speed  of  16 J  knots 
is  expected.  The  armament  is  precisely  the  same  as  described 
above  for  Victoria.  The  Sans  Pareil,  as  well  as  her  sister,  has  170 
water-tight  compartments,  necessitating  the  introduction  of  969 
water-tight  doors,  scuttles,  and  valves;  while  the  steam-engines, 
main  and  auxiliary,  amount  to  fifty-five  in  number.  The  contract 
for  this  vessel  was  taken  on  April  21,  1885,  and  the  first  keel- 
plate  was  laid  on  June  26  of  the  same  year.  The  dead  weight  of  the 
Sans  Pareil  is  stated  to  be  6000  tons.  The  original  contract  price 
was  £504,000  for  the  hull,  and  £97,000  for  the  propelling  machinery, 
making  a  total  of  £601,000.  But  before  any  progress  was  made  in  the 
construction  of  the  ship,  certain  changes  were  introduced  in  the 
plan  of  the  upper  works,  and  the  contract  now  appears  as  £537,444 
for  the  hull,  and  £111,018  for  the  propelling  machinery,  thus 
raising  the  total  to  £648,462.  The  estimate  for  the  gun  mountings 
and  torpedo  gear  remains  unaltered,  being  £55,636  for  the  former, 
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and  £10,980  for  the  latter.  Fittings  and  equipment,  in  the  shape  The  Suae 
of  dockyard  work,  will  absorb  £40,000  more,  making  the  total 
estimated  cost  under  the  Navy  votes  £755,078.  The  estimated 
expenditure  for  guns  and  other  matters,  chargeable  to  the  Army 
votes,  is  £70,390,  making  the  total  cost  of  the  ship,  when  fully 
armed  and  equipped,  £825,468.  The  total  estimated  cost  for  the 
Victoria  is  £829,979.  The  contract  was  taken  while  the  Benbow 
was  on  the  stocks,  consequently  the  keel  could  not  be  laid  until  two 
months  after  the  signing  of  contract ;  but  the  interval  gave  time  for 
the  preparation  of  a  large  amount  of  material  ready  to  be  placed  on 
the  blocks  as  soon  as  they  were  ready,  and  on  the  26th  day  of  June 
the  first  keel  plate  was  laid  and  since  that  time  the  material  has 
been  worked  into  the  vessel  at  the  rate  of  260  tons  per  month.  This 
is  not  a  large  amount  compared  with  merchant  vessel  construction ; 
but  when  it  is  remembered  that  the  hull  of  an  armourclad  is  com- 
posed of  a  multitude  of  small  water-tight  compartments,  with  numerous 
water-tight  doors,  armour-decks,  armour-plates,  and  backing,  all  de- 
manding care  and  skill,  occupying  time  not  necessary  in  merchant 
vessel  construction,  the  amount  is  large.  At  lirst  the  amount  that 
can  be  worked  in  is  small,  but  as  the  framing  of  the  vessel  expands, 
a  large  number  of  hands  can  be  set  to  work,  so  that  in  some  weeks 
as  much  as  100  tons  has  been  put  into  place.  The  result  is  that  on 
the  day  of  the  launch  upwards  of  6000  tons  dead  weight  of  steel 
material,  armour-plates,  teak  backing,  decks,  smithings,  &c,  were  set 
in  motion  down  the  ways  into  the  Thames,  the  greatest  weight  launched 
in  this  country  since  the  launch  of  the  Great  Eastern. 


Assox. 

The  last  of  the  ships  of  the  Admiral  class,  the  Anson,  which  The 
was  taken  round  from  Pembroke  (where  she  was  built)  to  Ports-  Att*>n- 
mouth,  to  receive  her  armament  and  torpedo  fittings,  and  prepare 
generally  for  sea,  completed  her  official  engine  trials  in  the  Solent 
on  April  6th,  1887.  The  Anson  is  similar  to  the  Benbow,  described 
in  Tlie  Naval  Annual  for  1886,  page  166,  except  in  regard  to 
the  armament.  The  latter  ship  has  one  111-ton  gun  in  each  of 
her  two  barbettes,  and  ten  6-inch  5-ton  guns  in  her  auxiliary 
batter}'.  The  Anson  has  two  67-ton  guns  in  each  of  her  two  bar- 
bettes, and  six  6-inch  5-ton  guns  in  her  auxiliary  battery.  The 
Anson  is  fitted  with  twin-screw  vertical  compound  engines  of  9500 
indicated  horse-power  by  Messrs.  Humphrys,  Tennant  &  Co.  In 
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design  they  are  similar  to  the  engines  supplied  by  the  same  firm 
to  the  Howe,  Rodney,  and  Collingwood,  belonging  to  the  same  class 
of  battle-ships.  Each  set  of  engines  has  one  high-pressure  cylinder, 
52  in.  in  diameter,  placed  between  two  low-pressure  cylinders,  74  in. 
in  diameter,  the  stroke  being  3  ft.  9  in.  The  surface  condensers  con- 
tain  an  ample  amount  of  cooling  surface.  The  air-pumps  are  worked 
direct  off  the  low-pressure  cylinders,  and  are  made  entirely  of  gun- 
metal.  The  slide  valves  are  actuated  by  link  motion  on  Messrs. 
Humphrys'  usual  plan.  The  crank-shafts  are  of  hollow  steel, 
made  in  three  interchangeable  lengths,  while  the  frames  for 
carrying  them  are  made  of  cast  steel,  bolted  on  to  box  girders, 
which  are  built  into  and  form  part  of  the  structure  of  the  hull. 
This  is  an  excellent  arrangement,  and  saves  a  great  deal  of  weight. 
The  whole  of  the  propeller  shafting  is  made  of  AVhitworth's 
hollow  fluid-compressed  steel.  Gun-metal  centrifugal  pumps  with 
separate  engines  are  provided  for  circulating  the  water  through  the 
condensers, .  and  an  additional  condenser  of  the  same  material  has 
been  fitted  for  condensing  the  steam  used  by  the  whole  of  the  auxiliary 
engines  throughout  the  ship.  This  condenser  is  provided  with  a 
separate  circulating  engine  and  centrifugal  pump,  so  as  to  be  quite 
independent  of  the  main  propelling  machinery.  For  the  first  time  in 
a  ship  of  war  steam  is  generated  in  the  Anson  in  eight  four-furnace 
boilers,  made  entirely  of  Siemens-Martin  steel.  Thev  are  fitted  with 
3408  tubes,  2$  in.  in  diameter  and  7  ft.  long,  and  possess  a  collective 
area  of  firegrate  of  756  square  feet.  The  boilers  are  placed  in  four 
separate  stokeholds,  and  are  furnished  with  independent  donkey 
pumps,  &c,  so  as  to  render  them  entirely  under  the  control  of  the 
stokehold  staff.  The  forced  draught  fans  are  fixed  in  convenient  and 
accessible  positions,  and  are  driven  by  Brotherhood's  small  three- 
cylinder  engines.  The  propellers  have  a  diameter  of  17  ft.  G  in. 
and  a  pitch  of  19  ft.  6  in.  The  weight  allowed  by  Admiralty 
contract  for  boilers,  engines,  and  fittings  amounted  to  1225  tons, 
but,  as  a  matter  of  fact,  the  weight  actually  on  board  does  not 
amount  to  more  than  1150  tons,  so  that  there  has  been  a  saving  of 
75  tons. 

The  full-power  trial  with  natural  draught  was  made  on  April  4th 
in  very  favourable  circumstances  as  regards  weather.  As  an  illustra- 
tion of  the  ease  with  which  the  leading  marine  engineers  of  the 
country  can  undertake  the  movement  of  these  stupendous  masses  of 
inert  matter — the  Anson  is  of  10,000  tons  displacement — and  the 
confidence  with  which  they  can  foresee  results,  though  dependent 
upon  the  harmonious  working  of  a  prodigious  number  of  reciproca- 
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tions,  it  may  be  mentioned  that  the  contractors  in  this  case  dispensed  The 
with  the  usual  formal  preliminary  trial  for  the  testing  of  bearings,  An* 
and  l>egan  the  trial  right  away,  after  a  short  canter  to  sea  for  the 
purpose  of  getting  up  steam.    The  confidence  was,  moreover,  amply 
justified  by  events,  since  no  mishap  of  any  kind  occurred  throughout 
the  day,  and  the  power  developed  was  obtained  without  difficulty. 
It  is  only  in  the  engining  of  small  craft  or  ships  of  comparatively 
small  displacement  that  repeated  breakdowns  of  machinery  have  to 
he  recorded.    The  trim  of  the  Anson  on  the  occasion  was  22  ft.  6  in. 
forward  and  24  ft.  2  in.  aft,  giving  a  mean  draught  of  23  ft.  4  in., 
or  3  ft.  o  in.  less  than  her  designed  load-line.    The  natural-draught 
trials  of  our  first-class  battle-ships  have  now  lost  much  of  their  in- 
terest, for  although  the  Admiralty  insist  upon  a  certain  minimum  of 
power  being  developed  during  the  run — in  this  particular  instance 
amounting  to  7500  horses — yet,  as  the  contract  test  is  invariably 
reached  with  ease,  the  trial  becomes  mere  child's-play  in  skilful 
hands.     At  the  end  of  the  trial  the  following  mean  results 
were  recorded : — Steam  in  boilers,  94  lbs. ;  vacuum,  28  in.  and 
-9  in. ;  revolutions,  97 ;  and  indicated  horse-power,  8320.  Though 
irreatly  in  excess  of  the  specification,  the  power  developed  might 
readily  have  been  increased  had  there  been  any  necessity  for  it. 
One  observation,  taken  when  the  engines  were  working  at  their 
best,  showed  that  9000  horses  had  been  developed,  so  that  had  the 
two  first  half-hours  been  thrown  out,  and  the  trial  prolonged,  the 
augmentation  in  the  mean  power  indicated  would  have  been  con- 
siderable.   But  this  was  not  deemed  necessary,  or  even  desirable, 
and  the  trial  was  brought  to  an  end  at  the  stated  time.    The  speed 
of  the  ship,  as  tested  upon  the  measured  mile,  was  10^  knots,  the 
consumption  of  fuel  during  the  entire  run  being  equal  to  2  •  3  lbs.  per 
horse  per  hour.    On  the  termination  of  the  trial  the  turning  powers 
of  the  ship  were  tested  with  both  engines  going  ahead.    The  port 
lialf-circle  was  turned  in  2  min.  28  sec,  and  the  complete  circle  in 
">  min.  15  sec. ;  while  the  starboard  half-circle  was  turned  in  2  min. 
46  sec.,  and  the  complete  circle  in  5  min.  47  sec,  the  diameters 
being  640  and  G50  yards  respectively.    The  time  required  to  get 
the  helm  hard  over,  34$  deg.  to  starboard  and  34£  deg.  to  port,  was 
21  sec 

The  important  and  crucial  trial  under  forced  draught  came  off  on 
April  6th,  with  results  which  may  be  described  as  unique.  The  day 
was  exceedingly  rough.  The  wind  blew  from  the  north-east  with  the 
force  of  from  8  to  9 — a  moderate  gale — the  sea  being  lumpy  and 
flecked  in  nil  directions  with  "  white  horses."    The  course  in  conse- 
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The  quence  was  confined  between  the  Warner  Lightship  and  Cowes, 
cascades  of  spray  breaking  over  the  weather  bow  as  the  annourclad 
swept  down  channel  without  perceptible  lifting  under  the  pressure  of 
the  water.  Just  as  the  first  half-hour  had  been  completed,  and 
a  collective  power  of  12,466*77  horses  had  been  indicated,  with 
108  revolutions  of  the  engines,  a  little  dirt  was  forced  into  the 
low-pressure  eccentric  of  the  port  engine,  which  caused  it  to  heat. 
The  engines  were  at  once  eased  and  a  spare  rod  was  substituted,  and 
such  was  the  accuracy  of  the  workmanship  that  the  engines  were 
again  started  and  driven  at  full  speed  and  the  trial  completed  without 
a  hitch  occurring,  the  following  being  the  results  of  the  half-hourly 
observations :— 


BeroloUoM. 

Mean  Pmnnt. 

Collective  Power. 

S. 

P. 

H.  Surlioftnl  L. 

H.  Port  L. 

108-3 

107-9 

58-2 

160 

58-2 

14-5 

12,533-38 

108-6 

108-9 

610 

16-6 

590 

14-4 

12,890-37 

1090 

109-0 

57-4 

160 

57-6 

150 

12,655-88 

108-4 

1090 

55-5 

151 

57-6 

14-35 

12,198-59 

109-2 

109-5 

57-8 

16-4 

59-5 

14-75 

12,853-22 

107-9 

109-0 

590 

15-7 

58-5 

14-7 

12,594-53 

108-6 

109-6 

57-4 

15-4 

57-4 

14-65 

12,458-77 

108-9 

108-3 

55  0 

15-3 

580 

14-95 

12,357-51 

The  new  type  of  boilers  worked  very  satisfactorily.  They  save 
weight  and  stokehold  space,  and  are  constructed  to  blow  off  at  a 
pressure  of  100  lbs.  to  the  square  inch.  Although  the  air-pressure 
never  exceeded  2  in.,  the  steam  was  blowing  off  through  the  safety- 
valves  during  the  whole  trial,  so  much  so  that  near  the  end  the 
pressure  was  slightly  reduced.  The  means  recorded  were: — Steam 
in  boilers,  101  lbs.  vacuum— starboard,  28  in. ;  port,  28  in.  [Revolu- 
tions—starboard,  108-0;  port,  108-9.  Mean  pressures— starboard, 
high,  57-66;  low,  15-81 ;  port,  high,  58-22;  low,  14*66.  Indicated 
horse-power— starboard,  high,  3023*6;  low,  3359-8;  port,  high, 
3060-0;  low,  3123-3.  Collective  indicated  horse-power,  12,567*78. 
Consumption  per  hour  per  horse,  2*2  lbs.  The  power  developed  was 
thus  not  only  greater  than  by  any  ship  of  the  Admiral  class,  but 
is  considerably  greater  than  at  the  trial  of  any  ship  in  H.M.  service, 
being  not  less  than  3068  horses  beyond  the  contract,  and  at  an 
expenditure  of  fuel  not  greater  than  with  natural  draught    In  the 
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course  of  the  four  hours'  trial  five  runs  were  made  on  the  measured  Tbo 
mile,  the  result  giving  a  mean  speed  of  17*435  knots  an  hour. 

As  the  Anson  is  the  last  of  the  class,  we  append  the  performances 
of  the  whole  of  the  Admirals : — 


- 

Colli  xo  wood  : — 

8,099-84 

9,573-0 
16-844 

Hows:— 

7  733-42 

11.728*8 

iii  I  jaw  v 

16-936 

Bodxkt  :— 

r„.l i__»  _.i  n  _____ 

ii)iiicau>u  Horse-power             .       .  ■•• 

8,259  0 

11,1560 
16-9 

Bknbow  :— 
Campbrdoww  :— 

8,658  0 
8,605-96 

p 

10,860  0 
17-5 
(by  log) 

11,740  88 
17-144 

Anson  : — 

Indicated  Horse-power  

8,319- 12 

12,567-78 
17-435 

It  is  to  be  noted  that  while  the  other  ships  on  the  list  use  steam  at 
90  lbs.  pressure,  the  Anson  takes  it  at  100  lbs.  pressure.  But  in  her 
case  the  number  of  boilers  is  reduced  from  twelve  to  eight  It  is 
necessary,  in  order  to  explain  the  apparent  anomalies  in  the  tabular 
statement  of  results  as  regards  differences  of  speed,  to  point  out  that 
the  important  factor  of  draught  requires  to  be  taken  into  consideration. 
The  Howe,  for  instance,  with  greater  indicated  horse-power  than  the 
Benbow,  is  represented  as  realising  nearly  a  knot  less  speed.  The 
discrepancy  was  due  to  the  fact  that  the  Howe  was  tried  on  the 
measured  mile  at  her  load-line,  whereas  the  Benbow  was  tried  in  a 
light  condition  and  her  speed  was  measured  by  patent  log. 


The  Impekieuse  and  Warspite. 


During  the  year  1887  exaggerated  statements  appeared  in  some  of  The  Ini_ 
the  newspajwrs  and  elsewhere  with  reference  to  the  excess  in  actual  j^jeu*e 
draught  of  water  of  the  Imperieuse  and  Warspite. 

The  following  statements  of  the  difference  in  actual  draught  from  that 
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Tho  Im-  designed  and  of  the  alterations  made  during  the  time  the  Imperieuse 
i^neumi  jn  courge  0f  construction,  which  caused  the  difference,  are  taken 

Warepitc.    jyom  a  Parliamentary  Paper  published  during  the  Session  of  1887. 


These  statements  give  the  actual  facts : — 


IMPl 


BE. 


Length  between  perpendiculars 
Breadth  extreme    .    .  ... 

I Forward 
Aft 
Mean 

Displacement  (tonB)    .    .  . 
Indicated  horse- power  of  enginea 
Full  speed  (knots  per  hour)  . 


Height  of 


above  load 


Depth  of  armour  below  load  i 

water-line  / 

Complement  at  above) 
load  draught  (tons)  .  / 

Capacity  of  bunkers 
,  (tons)  


Complement  of  officers  and 

Water  and  tanks    .  . 
Provisions,  with  tare  . 
Officers'  stores  and  slops 
Officers,  men,  and  effect* 
Masts,  spars,  and  rijrgiug 


As  De»igrird. 
•  • 

Aa  Completed 
for  '1  ml  Crut*-, 
August.  1K««. 

\\  h«-n  (,oni|iltte,  snei 
Ketnnval  of  Mint* 

(Estlnuted), 
1          I   r  1 88fi 

Ft.  Jn«. 
315  0 
62  0> 

24  5 

25  5 
24  11 
7,60O» 
8,000 

16 
FU  Id*. 

Ft.  Im. 
315  0 

62  0 

26  6  . 

27  6 
27  0 

8,500 
10,000* 

16}* 
Ft.  In*. 

Ft.  Ins. 
315  0 
62  0 
.  26  3* 
27  3* 
26  H 
8,400 
.  10,000« 

i6f» 

Ft.  ins. 

3  3 

1  2 

1  4i 

4  9 

• 

6  10 

• 

6  7i 

• 

400 

900 1 

900* 

2,450  knots 

5,500  knots 

5.500  knots 

900 

1,130 

1,130 

guns 
12  Whitehead  tor- 

IhkIocs 
Boat  and  field 
guns,  &c. 


48 
68 
16 
54 
120 
(Fully 


4  9 -2-in.  (24-ton).  4  9  2-in.  (21-ton> 
guns) 4  guns 4 

U-in.   (5-ton)  6  6-in.  (5-ton) 
guns 4  guns 4 

Nordenfelt    10  Nordenfelt 


So. 

I  4  9 -2-in. (18-ton) 
guns 

6  6-in  (4§-ton)[  6  6-in. 
guns 

10    Nordenfelt  10 

guns  guns 
18  Whitehead  tor- 18  Whitehead  tor- 

pedoes  pedoes. 
Boat  and   field  i  Boat  and  field 

guns,  &c.  guns,  Ac. 

'A  6-pr.  quick-    4  6-pr.  quiek- 
I     firing  guns 
430  514 1 


45 
82  • 
23  • 
68* 
135 
two  masts.) 


liriug  guns 
514* 


45 

H2« 

23« 

63* 

35 

I  (One  mast  with 
I    fighting  top) 


1  The  beam  was  increased  by  one  foot,  by  an  addition  to  the  thickness  of  tlie  wood 
sheathing,  between  tho  date  of  the  preliminary  design,  as  detailed  to  Parliament  in 
March,  1881,  and  the  finished  design.  The  ship,  as  finally  laid  off,  and  with  the 
increased  beam,  had  an  additional  displacement  of  210  tons,  making  her  totul  dis- 
placement to  the  designed  load  line  7600  tons. 

*  The  figures  given  for  tho  complete  ship  represent  the  actual  performances. 
1  500  tons  additional  coal  represents  13}  inches  increased  draught. 

4  Increase  of  weight  due  to  development  of  design  of  guns. 

*  Complement  us  fixed  on  commissioning. 

*  These  weights  vary  with  tho  complement  of  officers  and 
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IMPEUIEL'SE—  continued. 


Anchors  and  cables     .    .  . 

Boats  

Warrant  officers'  stores 
Onos,   carriages   and   slides,  I 
powder,  projectiles,  torpedoes, 
electrical  stores.  Sec.  .    .    .  J 
Machinery,  propelling . 
Engines  for  ventilating  ship, 
electric     lighting,     lifting  I 
boats,  capstan,  steering,  tor- 
pedoes, Ac  

Engineers'  stores  .... 

Coals  

Torpedo  net  defence  .  .  . 
Hull  and  armour  .... 

Totals  .... 


As  Designed. 

>  •  Completed 
fur  Trial  Cruise, 
August,  1886. 

When  Complete,  after 
II.  m<.v.il  ,,f  .Mam- 

(Estimated), 
December,  1886. 

Tow. 

Tons. 

Ton*. 

102 

91 

til 

52 

89 1 

:t;> ' 

50 

50* 

37* 

 > 

inn  j 

*.nn  s 

1,180 

1,260  * 

i  ,2c<; 4 

BO 

50* 

70* 

40 

40 

40 

400 

900T 

900: 

■  •          •  • 

25 

5,075 

5,100* 

5,185* 

7,600 

8,500 

8,400 

The  Im- 
l>erieuse 
and 

Warapite 


A  report,  by  Captain  Fane,  of  the  behaviour  of  the  Imperieuse  at  sea 
in  October,  1886,  was  presented  to  Parliament  during  the  session  of 
1887.  The  essential  portions  of  the  report  describing  the  behaviour 
of  the  ship,  which  speak  for  themselves,  are  as  follows  : — 

u  With  reference  to  the  different  paragraphs  in  the  Admiralty 
letter  before  quoted,  I  think  it  best  to  answer  their  Lordships' 
questions  in  detail. 

"  (a.)  Steering  and  mano'iivring  power  under  steam. 
"  Under  five  knots,  although  she  steers  fairly  well,  she  is  liable  to 
l>econie  rather  wild  unless  carefully  watched,  and  with  any  wind 
requires  a  good  deal  of  weather  helm,  as  much  as  two  turns  having 
been  needed  with  a  fresh  breeze  abeam.  The  amount  depends  on 
the  strength  of  the  breeze. 

"Above  five  knots  the  steering  gradually  improves,  until  witli 
from  9  or  10  knots  up  to  full  speed  her  steering  power  is  very  good 
indeed. 

1  2nd  class  torpedo  boat  omitted. 

2  Kcduced  on  account  of  change  of  rig. 

*  As  above  noted  for  armament. 

*  Increase  due  to  the  decision  not  to  fit  locomotive  Ixulers  contemplated  in  design, 
and  to  the  extension  of  the  foroed  draught  system. 

*  Includes  the  weight  of  the  electric  light  machinery,  not  contemplated  in  the 
design. 

*  The  weight  of  boat  winches  authorised  to  bo  fitted  at  this  date  is  about  20  tons, 
ordered  when  rig  was  altered. 

'  As  above  noted  for  coals. 

*  Includes  the  additional  fittings  incidental  to  change*  in  armament,  the  extension 
of  the  torpedo  and  electrical  arrangements,  &c. ;  also  the  splinter  deck  over  engines 
and  boilers. 
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The  im-  "  The  steam-steering  gear  works  most  satisfactorily,  and  can  be 
JJ"6U8°  disconnected  and  hand-gear  put  in  uso  in  less  than  two  minutes  from 
Wompite.    the  order. 

"(b.)  Her  steadiness  as  a  gun  platform  is  unquestionably  good. 
When  off  Vigo  I  had  an  excellent  opportunity  of  judging  in  com- 
parison with  the  Colossus.  We  could  have  used  our  guns  against 
her  with  undoubted  effect  when  she  was  rolling  17  degrees  to  our 
3  J  degrees ;  in  fact,  the  Colossus  took  water  into  her  turrets  whilst 
we  were  comparatively  quite  steady,  and  certainly  could  have  worked 
nil  our  guns. 

"  (c.)  She  has  behaved  well  under  steam  and  sail,  but  under  sail 
alone  it  requires  a  very  strong  breeze  to  make  her  move,  and  she 
then  carries  so  much  weather  helm  that  it  is  difficult  to  steer  or  keep 
her  off  the  wind,  as  'I  have  before  mentioned. 

"  She  stayed  from  port  tack  in  12  minutes,  and  it  was  16  minutes 
before  she  gathered  way  on  new  tack.  She  came  well  up  to  the  wind 
within  one  point,  where  she  hung ;  she  then  gathered  3  knots  stern 
way,  and  I  had  practically  to  make  a  stern  board  to  get  her  round. 

"On  the  starboard  tack  she  stayed  in  6  minutes  30  seconds 
without  gathering  so  much  stern  way ;  force  of  wind  at  the  time,  4.; 
water  smooth ;  heel,  2£  degrees ;  speed,  4  knots. 

"(rf.)  With  all  her  weights  on  board,  I  consider  she  has  the 
appearance  of  being  over-weighted,  but  she  is  not  sluggish  in 
answering  her  helm  if  sufficient  speed  is  kept  up.  She  certainly 
appears  to  be,  and  is,  buoyant,  and  lifts  easily  and  well  to  the  sea, 
I  tried  her  off  Gibraltar  with  500  tons  of  coal  on  board,  steaming 
against  a  heavy  short  sea  at  about  seven  knots.  She  plunged  into 
it,  dipping  the  bowsprit  well  under,  but  rose  perfectly,  the  water 
clearing  at  once,  and  not  coming  further  aft  than  the  foremast  She 
was  then  trimmed  about  two  feet  by  the  stern.  \ 

"  (e.)  Having  carefully  noted  the  saving  of  coal  by  the  increase  of 
speed  given  by  sail  power  under  various  conditions  and  trials,  the 
weight  of  her  masts  and  sails,  the  wind  they  hold  when  steaming 
against  it,  the  difficulty  in  steering  without  steam,  and  therefore  the 
danger  of  collision  and  the  necessity  of  always  having  steam  ready,  I 
am  decidedly  of  opinion  it  is  most  undesirable  to  retain  her  masts 
and  sails.  I  consider  they  give  only  a  minimum  of  good  to  a 
maximum  of  evil.  I  am  also  of  opinion  her  fighting  power  would  be 
much  endangered  by  retaining  the  amount  of  rigging  required  for, 
perhaps,  occasionally  using  sail  to  assist  the  steam  power;  and 
although  when  going  into  action  I  presume  all.  masts,  yards,  &c., 
above  the  tops  would  be  down,  there  would  still  remain  a  large 
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amount  of  wire-rijjjiLnsr  and  pear  to  not  only  foul  the  propellers,  but  The  Im- 
endanger  the  lives  of  the  barbette  guns'  crews  underneath,  and,  an(j  . 
perhaps,  block  the  barbettes  and  prevent  them  from  working,  thus  War8Plto- 
increasing  the  risk  of  accident,  and  inviting  disaster.    The  weight  of 
the  masts,  yards,  and  stores  connected  with  them  should  be  taken 
into  consideration ;  the  same  weight  in  coal,  not  only  for  use  but  for 
protection,  would  be  of  so  much  more  value. 

"  Should  her  masts  be  removed,  I  venture  to  suggest  her  derrick 
being  lengthened,  and  fitted  with  a  military  top ;  the  present  height 
is  much  too  low  on  account  of  heat  and  smoke  from  the  funnels. 

"  If  an  increase  in  machine-gun  fire  is  deemed  desirable,  I  would 
suggest  the  advisability  of  fitting  light  tripod  masts,  or  light  masts, 
with  as  little  rigging  as  possible,  on  account  of  the  barbettes  and 
guns'  crews  underneath. 

"  (/.)  Torpedo  ports.— With  800  tons  of  coal  on  board,  in  smooth 
water,  the  broadside  torpedo  ports  could  not  be  worked  efficiently 
with  speed  on  ;  the  sea  would  certainly  strike  the  torpedo,  and  either 
deflect  it  out  of  its  course,  or  cause  the  tail  to  strike  the  port,  and 
render  the  torpedo  useless,  and,  perhaps,  dangerous. 

"  After  what  I  have  been  able  to  observe  of  the  capabilities  and 
efficiency  of  H.M.S.  Imperieuse,  I  wish  to  record  the  high  opinion 
I  have  of  her  as  a  fast  ocean  cruiser  and  powerful  fighting  ship. 
Although  her  draught  of  water  with  all  weights  on  board  is  more 
than  originally  designed  for,  thus  bringing  the  armour  belt  and 
torpedo  ports  lower  than  anticipated,  this  extra  weight  does  not  affect 
her  manoeuvring  powers  under  steam,  and  with  her  four  9-in. 
barbette  armour-piercing  guns,  that  have  such  a  large  arc  of  training, 
her  six  6-in.  B.L.  guns  and  machine  guns,  together  with  her  great 
speed,  I  submit  she  would  prove  a  formidable  opponent  to  an  enemy." 

Alterations  similar  in  character  to  those  made  in  the  Imperieuse 
were  also  made  in  the  Warspite  during  construction. 

It  is  understood  that  both  Imperieuse  and  Warspite  will  go  to  sea 
without  rigging,  and  with  military  masts  only. 


The  Ohlando  Class. 

The  five  belted  cruisers,  Australia,  Galatea,  Narcissus,  Orlando,  and  Tho 
Undaunted,  will,  during  1887,  have  been  delivered  at  the  Royal  Dock-  °j£n,1° 
yards  by  the  contractors  who  built  them.    Two  others  of  the  same 
class,  Immortalito*  and  Aurora,  are  building  in  the  Royal  Dockyards. 
The  Inimortalite  was  launched  in  June  1887,  and  the  Aurora  in 
November  1887. 
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(Sando  details  °^  construction  of  these  ships  are  given  in  The  Naval 

oioae.         Annual  for  1886  at  page  165. 

The  Orlando,  Undaunted,  Australia  and  Galatea,  have  made 
successful  trials  of  their  machinery,  having  been  previously  brought 
down  to  their  load  lines  by  ballast  representing  the  guns  and  other 
weights  not  actually  on  board  at  the  time.  The  results  of  the 
trials  are  given  in  the  following  table : — 


Displace- 
ment. 

HorW- 
pOWer 

developed. 

Spwjd  of 

Horae- 

poWCT 
developed. 

"St" 

Orlando  . 

20 

0 

22  0 

5,000 

5,617 

17-20 

8,622 

19-25 

Patent  Log. 

Undaunted . 

20 

0 

22  0 

5,000 

5,610 

17*00 

8,602 

19-40 

Australia   .  . 

20 

0 

22  0 

5,000 

•• 

8,876 

18  80 

Galatea    .    .  . 

19 

6 

22  6 

5,000 

•• 

•  • 

9,205 

19  008 
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Smaller  Vessels,  Gunboats. 

Note—  Troop  and  store  ships,  yachts,  armed  tugs,  harbour-service  ^al^r 
vessels,  and  surveying  vessels  are  not  included.  b' 

Paddle-wheel  Vessels.— Alecto,  Cockatrice,  Helicon,  Pioneer,  Sphinx, 
Vigilant. 

Screw  Composite  Gunboats. — Six  very  large  vessels  of  this  class 
are  now  building  in  the  Eoyal  Dockyards,  viz.,  Partridge,  Peacock, 
Pheasant,  Pigeon,  Pigmy,  Plover.  They  have  a  displacement  of  755 
tons;  I.H.P.  1200,  and  their  speed  will  be  13 J  knots.  Their  arma- 
ment will  consist  of  six  4-in.  B.L.R.  25-cwt.  guns,  and  four  machine- 
guns.  Four  vessels  of  the  class,  but  rather  smaller,  viz.,  Bramble, 
Lizard,  Rattler,  Wasp — displacement,  G70  tons  ;  I.H.P.  1000 ;  speed, 
13  kuots,  and  armament  the  same  as  for  the  larger  vessels — have 
already  been  built,  and  are,  with  the  exception  of  the  Wasp,  lost  at 
sea,  on  active  service. 

Albacore,  Mistletoe,  Watchful,  5G0  tons;  I.H.P.  770;  speed,  10*8 
knots. 

Ariel,  Banterer,  Bullfrog,  Cockchafer,  Coquette,  Cygnet,  Espoir, 
Express,  Firebrand,  Firefly,  Firm,  Forester,  Forward,  Foxhound, 
Goshawk,  Grappler,  Mallard,  Merlin,  Raven,  Redwing,  Starling, 
.Stork,  Swinger,  Wrangler,  Zephyr.  From  430  to  465  tons;  and 
from  310  to  520  I.H.P.;  speed,  %  to  10fc  knots. 

Older  Type  Gunboats. — Britomart,  Cherub,  Orwell,  330  tons ;  from 
218  to  227  I.H.P. 

Twin  Screw  Gunboats  (Iron). — Dee,  Don,  Esk,  Medina,  Med  way, 
Sabrina,  Slaney,  Spey,  Tay,  Tees,  Trent,  Tweed,  363  tons ;  320  to 
410  I.H.P. 

Twin  Screw  Iron  or  Steel  Gunboats  (Staunch  Type). — Bouncer, 
Insolent,  Ant,  Arrow,  Badger,  Blazer,  Bloodhound,  Bonetta,  Bull- 
dog, Bustard,  Comet,  Cuckoo,  Fidget,  Gadfly,  Griper,  Hyaena,  Kite, 
3fastffl^  Pickle,  Tike,  Pincher,  Plucky,  Scourge,  Snake,  Snap,  Staunch, 
Tickler,  Weasel,  180  to  254  tons  ;  130  to  270  I.H.P. 

Toktedo  Boats. 
First  Class. 

19  of  about  85  feet  in  length,  28  tons  displacement,  and  350  to 
500  I.H.P. 

2  of  about  100  feet  in  length,  40  tons  displacement,  and  350  to 
500  I.H.P. 

4  of  about  110  to  113  fleet  in  length,  63  to  67  tons  displacement. 
48  of  about  125  feet  in  length,  60  to  66  tons  displacement,  and 

750  I.H.P. 

5  of  about  125  feet  in  length,  85  tons  displacement,  and  750  I.H.P. 
1  of  about  135  feet  m  length  (Falke  type),  87  tons  displacement, 

and  1320  LH.P. 

1  of  about  150  feet  in  length  (late  Swift),  137  tons  displacement, 
—        and  about  1300  I.H.P. 
80 
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SumJler 
Vessels, 
Ac. 


Second  Class. 

50  of  60  to  66  feet  in  length,  12  tons  displacement,  and  of  100  to 
140  I.H.P. 

Torpedo  Boats  (Wood). 
0  of  56  feet  in  length,  11  tons  displacement,  and  150  I.H.P. 


The  following  vessels  of  various  classes  are  noted  in  the  official 
Navy  List  for  October,  1887,  as  being  non-effective  for  sea  service, 
and  mainly  for  sale : — 


Displacement. 

I.H.P. 

Algiers  (late  Anson) 

...    .  • 

.  ... 

5260 

... 

•  •  • 

3583 

Amethyst 

... 

•  • . 



.  ... 

1970 

... 

•  •  • 

2140 

Beacon  ... 

... 

... 

...  . 

.  ... 

60.? 

•  •  • 

510 

Bittern   . . . 

... 

... 

...  . 

.  ... 

805 

•  •  • 

•  •  • 

850 

Condor  ... 

... 

... 

...               •  « 

.  ... 

780 

•  •  • 

•  •  • 

770 

Cracker  ... 

... 

... 

...               .  1 

•  ... 

603 

•  •  • 

•  •  • 

530 

Flirt 

... 

... 

...               •  * 

.             •  a  - 

603 

•  •  • 

•  •  • 

530 

Fly  

... 

. . . 

...  ■ 

1  ■  ... 

603 

•  •  ■ 

•  •  • 

490 

Growler  ... 

... 

... 

...  • 

•  •  ... 

603 

•  •  • 

•  •  • 

700 

Hart 

... 

... 

...               .  . 

.  ... 

603 

•  >  • 

■  •  • 

610 

Hornet  . . . 

. . . 

... 

...               .  . 

.  ... 

603 

•  •  • 

•  •  • 

510 

Jackal    . . . 

... 

... 

...               .  . 

•  ... 

505 

•  •  • 

•  «  • 

430 

Juno 

... 

... 

...  . 

•  ... 

2240 

•  •  • 

•  •  • 

1380 

Kestrel 

... 

... 

...  . 

.  .  ... 

610 

•  •  ■ 

•  •  • 

830 

Lynx 

... 

... 

...  . 

•  •  ... 

603 

•  •  • 

•  •  • 

530 

Midge 

... 

. . . 

... 

•  •  ... 

603 

•  •  • 

•  •  • 

470 

Modeste  ... 

... 

... 

...  • 

>  .  ... 

1970 

■  ■  • 

•  •  • 

2180 

Newcastle 

... 

... 

...               .  . 

.  ... 

4020 

•  •  • 

■  ■  • 

2354 

Pert      . . . 

... 

... 

...  « 

.  ... 

603 

•  •  • 

•  •  • 

500 

Bocket  ... 

... 

... 

...  • 

.             •  .  • 

603 

•  ■  • 

•  •  • 

470 

Sappho  ... 

... 

... 

...  • 

940 

•  •  • 

•  •  • 

880 

Seagull  ... 

... 

... 

...  . 

•  .  ... 

805 

•  •  • 

•  •  • 

700 

Teazer 

... 

... 

... 

■ 

■  .  ... 

603 

•  •  • 

490 

Tenedos  ... 

... 

... 

...  . 

.  .  ... 

1760 

•  •  • 

•  •  • 

2030 

Thetis 

... 

... 

...  . 

t  .  ... 

1860 

•  •  • 

2270 

Thistle  ... 

... 

... 

...  . 

603 

•  •  • 

•  «  • 

640 

Victoria  (3  decker) 

...  • 

1  .  ... 

6959 

•  •  • 

•  •  • 

4191 
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DETAILS   OF   CONSTRUCTION  AND 
TRIALS    OF  RECENT  SHIPS. 


(1.)  Medea,  Medusa,  Melpomene,  Magicienne,  and  Marathon. 

The  most  important  vessels  laid  down  for  the  British  Government  Medea, 
in  1887,  as  given  in  the  First  Lord's  statement  to  Parliament,  are  the  JJ^^f' 
five  ships  above  named.    The  first  two  are  building  at  Chatham,  the  mene, 

Miurici- 

Melpomene  at  Portsmouth,  and  the  Magicienne  and  Marathon  by  ei,ne,an<j 
contract  at  the  works  of  Messrs.  Elder  and  Co.    The  Medea  and  Marathon. 
Medusa  are  built  of  steel  and  are  unsheathed.     The  other  three  are 
sheathed  with  wood  and  copper.    A  description  of  these  vessels  is 
given  at  p.  90  of  the  present  volume. 

The  changes  introduced  into  the  design  for  the  Melpomene,  Magi- 
cienne, and  Marathon  involve  an  increase  in  the  displacement  to 
2950  tons,  a  slight  increase  in  draught  of  water,  and  a  possible  slight 
decrease  in  speed  to  about  19|  knots.  These  changes,  however, 
which  also  involve  a  small  increase  in  the  first  cost,  can  well  be 
accepted  in  view  of  the  special  services  such  vessels  might  be  called 
upon  to  perform.  In  the  armament,  and  in  all  other  particulars, 
these  three  ships  will  be  precisely  similar  to  the  steel-tottomed  ships 
Medea  and  Medusa. 


(2.)  Mersey,  Severn,  Thames,  and  Forth. 

The  four  ships  of  the  Mersey  class,  whose  dimensions  and  other  Mereey, 
particulars  were  given  in  The  Naval  Annual  for  1886  at  page  200,  Thames, 
have  had  their  machinery  tried,  and  the  results  are  given  below.  ^onh 

It  may  be  noted  that  this  class  was  the  first  in  which  the  form  of 
protection  now  so  much  in  favour  in  all  navies  was  adopted. 

The  protecting  deck  is  situated  above  the  water-line,  except  at  its 
edges  and  ends,  where  it  dips  so  as  to  meet  the  bottom  plating 
several  feet  under  the  water. 

The  design  of  the  Mersey  was  approved  on  the  10th  January,  1883, 
and  on  the  12th  of  the  same  month  orders  were  given  to  Chatham 
Dockyard  to  commence  the  ship. 

Ships  of  the  same  type  built  for  other  countries  in  private  yards, 
were  commenced  later  and  completed  earlier  than  any  of  the  ships  of 
the  Mersey  class. 

The  mode  of  protection  adopted  in  the  Mersey  as  an  alternative 
to  side-armour  protection  had  been  advocated  by  several  competent 
authorities  before  she  was  commenced. 
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Meracy.        In  the  Leander  class,  which  preceded  them  by  some  years,  the 
protecting  deck  is  less  substantial 


NAME. 

Dr-aught  of 

Water. 

Dis- 
placement. 

Natural  Draught. 

ForcH  Draught. 

Forward. 

Aft. 

power. 

Sp«d. 

Horw. 
power. 

Spoed 

Mersey . 

18-6 

1611 

2915 

•  • 

•  • 

6628 

Speed  not 
taken. 

Severn  . 

15-6 

19-9 

3584 

•  • 

•  • 

6158 

18-17 

Thames 

12-3 

17-3 

2720 

4495 

1700 

5886 

18-20 

(Mean  .IraiiKbt  of  water  on 

title  trial  waa  7  Inches  In 

ixoem  of  that  Riven,  which 
was  t  hat  for  the  forced  -draft 

Forth    .  . 

13-10 

17-10 

3100 

trial.) 

•  • 

•• 

5744 

17-82 

(weather 

unfavour- 

able.) 

Some  important  experiments  were  made  with  the  Mersey — pro- 
tected cruiser — in  February  1887.    The  object  of  the  experiments 
was  to  test  a  plan  of  launching  Whitehead  torpedoes  under  water 
without  the  use  of  the  shield  and  guide  bar  used  in  the  Polyphemus 
and  other  ships.    Apertures  about  nine  feet  long  were  cut  in  the  skin 
of  the  ship,  the  space  inside  tapering  to  the  impulse  tube,  so  as  to  admit 
of  the  missile  being  deflected  on  feeling  the  pressure  of  the  water 
without  endangering  the  delicate  rear  mechanism.    Up  to  a  speed  of 
12  knots  fairly  good  runs  were  made ;  but  when  the  vessel  was  driven 
at  the  maximum  speed  of  18  knots  nothing  but  misfortunes  occurred. 
One  torpedo  was  lost,  but  was  subsequently  picked  up  on  the  beach  at 
Osborne,  and  at  the  next  discharge  a  second  torpedo  was  completely 
broken  up.    It  was  at  first  supposed  that  the  telescoping  of  the 
Whitehead  was  owing  to  too  much  pressure — which  was  equal  to  a 
force  of  6000  lb.— being  applied  to  the  rear  to  shoot  it  out  of  the 
tube.    The  fact,  however,  that  the  head  was  violently  wrenched  off 
coupled  with  subsequent  experience,  seemed  to  warrant  the  conclusion 
tliat  the  fracture  was  due  to  the  absence  of  the  usual  supports  to  the 
weapon  until  fairly  away  from  the  ship.    Other  experiments  were 
afterwards  prosecuted  with  dummy  torpedoes,  which  when  picked  up 
after  being  fired  were  found  to  be  severely  scored  by  the  friction  to 
which  they  had  been  subjected  in  the  act  of  launching.  The 
behaviour  of  the  torpedoes  was  also  unsatisfactory,  for  instead  of 
taking  a  course  at  right  angles  with  the  ship  they  ran  parallel  to  her, 
and  were  in  danger  of  being  destroyed  by  the  blades  of  the  screw. 
In  view  of  the  results  obtained  in  these  trials,  it  is  understood  that 
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ships  having  under-water  dischargers  will  be  fitted  with  torpedo  gear  Mersey, 
similar  to  that  of  the  Polyphemus,  which  lias  answered  well  since 
modifications  were  made  in  the  shield  and  bar. 


(3.)  The  Aecher  Class. 

The  ships  of  the  Archer  class,  built  by  contract  at  Glasgow,  The 
and  described  in  TJu  Naval  Annual  for  1886  at  page  204,  and 
also  the  Fearless,  sister  to  the  Scout,  have  been  completed,  and 
the  following  results  have  been  obtained  on  their  steam  trials : — 


NAME. 

Draught  of 
Water. 

Natural  Draught. 

Forced  Draught. 

Forward. 

Horse- 
power. 

Speed. 

Bone- 
power. 

8peed. 

126 

14-G 

1610 

2404 

15-00 

3982 

17-20 

Briak  . 

12-6 

14-6 

1610 

2617 

15-75 

Cossack 

12-6 

14-6 

1610 

2557 

16  25 

3851 

1760 

Mohawk 

125 

14-9 

1621 

•  • 

3398 

16  «87 

(Two  runs 

Porpoise 

12-5 

14-6 

1613 

3944 

only.) 
17-57 

Tartar  . 

12- 10 

14-6 

1647 

•• 

3824 

17-33 

Fearless 

11-6 

13-6 

1360 

•  • 

3302 

1727 

In  The  Naval  Annual  for  1886,  the  note  upon  the  Scout  class,  on 
page  203,  does  some  injustice  to  the  firms  of  Sir  Wm.  Armstrong  &  Co. 
and  Messrs.  Hawthorn.  In  the  fast  war  vessels  designed  and  built 
by  these  firms,  the  use  of  forced  draught  with  closed  stokeholds 
for  ordinary  marine  boilers,  appears  to  have  been  suggested  by 
Mr.  George  Rendel,  without  any  knowledge  at  Newcastle  of  what 
was  being  done  in  this  direction  in  the  war  vessels  of  France  and 
Great  Britain.  The  work  was  successfully  carried  out  by  the  above- 
named  firms  as  a  new  departure.  The  extraordinary  success  which 
has  attended  the  use  of  closed  stokeholds  in  war  vessels  makes  it 
important  to  give  the  credit  for  the  introduction  where  it  is  due. 
It  appears  to  lie  in  the  first  place  with  Mr.  Thorny  croft,  and  then, 
quite  independently  of  each  other,  with  the  French  GSnie  Maritime 
w&  Mr.  George  Rendel. 
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(4.)  The  Torpedo  Gunboats  of  the  Rattlesnake  Class. 

Torptdo        The  Rattlesnake  was  launched  on  11th  September,  1886  ;  the  Grass- 

ouST'8   1»0PP«  on  30th  August,  1887 ;  the  Sandfly  on  30th  September,  1887 ; 

KatUe-     and  the  Spider  on  20th  October,  1887.    Two  others  have  been  laid 

nJ  '      down  in  the  Royal  Dockyards. 

These  vessels  are  200  ft.  between  perpendiculars,  with  a  beam 
of  23  ft,  and  a  depth  of  hold  of  13  ft  They  are  built  entirely  of 
steel,  and  fitted  with  a  half-poop  and  forecastle,  and  a  conning  tower 
with  a  conning  bridge  erected  over  it.  In  speed  they  equal  some  of 
the  first-class  torpedo  boats ;  while,  as  they  stand  well  out  of  the  water 
and  have  good  accommodation  between  decks,  in  seaworthiness,  ability 
to  keep  the  sea,  and  comfort  for  the  crew,  they  are  vastly  superior. 
Their  offensive  power  is  also  greater.  In  addition  to  one  torpedo  tube 
through  the  bow  and  another  through  the  stern  in  a  fore-and-aft  line, 
and  one  on  each  broadside  forward  capable  of  training  through  90 
degrees,  they  will  mount  a  4-inch  25  cwt.  central-pivot  breechloader, 
capable  of  penetrating  3  in.  of  armour.  This  makes  them  formidable 
antagonists  to  all  but  heavily  protected  ships  of  war.  The  gun  is 
surrounded  by  a  steel  screen  attached  to  the  carriage  for  the  defence 
of  the  gunner  against  machine  guns  and  rifle  fire.  They  carry  six 
three-pounder  Hotchkiss  quick-firing  guns.  Above  the  bridge  an 
electric  search-light  is  fitted. 

In  engining  these  vessels  the  paramount  object  has  been  to 
reduce  all  weights  to  a  minimum  consistent  with  efticiency.  The 
contract  power  of  the  engines  is,  with  forced  draught,  2700  collective 
horse-power ;  and  when  it  is  considered  that  tliis  enormous  force  is 
contained  in  a  snake-like  craft  of  only  450  tons,  the  character  of 
the  problem  whicli  the  marine  engineer  has  liad  to  grapple  with 
will  be  readily  recognised.  The  boilers  are  protected  at  the  forward 
end  and  at  the  sides  by  coal  bunkers  capable  of  stowing  90  tons 
of  fuel,  while  the    ufirw ^5S^  ^i^p^s  u^jfc       id c#(l  bulkheads, 

are  protected  by  extra  thick  plating  on  the  sides  of  the  vessel. 
In  the  design  of  the  machinery  advantage  has  been  taken  of  the 
experience  derived  from  the  performances  of  the  torpedo  fleet. 
The  propelling  machinery  of  the  Rattlesnake  consists  of  two  sets  of 
vertical  triple-expansion  three-crank  engines,  having  cylinders  of 
18^,  27,  and  42  in.  diameter  respectively,  with  a  stroke  of  18  in., 
and  capable  of  exerting  2700  horse-power  at  about  310  revolutions. 
The  total  condensing  surface  of  the  condensers  amounts  to  4000 
square  feet.    The  framing  of  the  engines  is  entirely  composed  of 
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steel,  and  this  material  Las  also  been  largely  employed  in  the  eon-  Torpedo 
struction  of  the  machinery  throughout    The  crank  and  other  shafts  JftJit** 
have  been  manufactured  of  Whitworth  special  steel,  and  are  hollow  JJj^.jf " 
throughout.    The  propellers  are  made  of  solid  manganese  bronze  ciaas. 
they  are  three-bladed,  and  have  a  diameter  of  6  ft.  6  in.  and  a  pitch 
of  7  ft  6  in.    The  boilers,  four  in  number,  are  fitted  in  two  stoke-, 
holds,  which  are  wholly  separate,  so  that  there  would  be  a  chance  of 
the  vessel  continuing  an  engagement  after  being  partly  disabled  in 
her  machinery.    The  boilers  are  of  the  locomotive  type,  but  a  new 
principle  has  been  introduced  of  constructing  them  with  wet  bottoms, 
and  with  large  conical-shaped  tubes  placed  between  the  furnaces. 
In  addition  to  increasing  the  heating  surface,  this  plan  affords  an 
efficient  means  of  circulating  the  water  in  the  boilers.    The  Working 
pressure  is  140  lb.  to  the  square  inch,  while  tlie  heating  surface 
is  about  4640  ft.,  and  the  area  of  fire-grate  122  ft.    The  stokeholds 
are  fitted  with  four  fans  for  providing  the  forced  draught. 

The  Rattlesnake,  on  her  trial  in  February  last,  was  brought  down 
to  her  load  draught  by  means  of  iron  ballast — namely,  6  ft.  9  in. 
forward,  and  0  ft.  11  in.  aft.  After  a  short  preliminary  run,  she 
proceeded  on  a  three  hours'  official  full-power  trial,  at  the  end  of 
which  the  following  mean  results  were  obtained : — Steam  in  boilers 
136  lb.,  which  was  less  than  the  engines  could  have  utilized ;  vacuum, 
25  in.;  revolutions,  311  starboard  and  308  port;  mean  pressures — 
.starboard,  50  lb.  high,  28  lb.  intermediate,  and  13  lb.  low ;  port,  58  lb. 
high,  28  lb.  intermediate,  and  11  lb.  low ;  indicated  horse-power, 
1424*10  starboard  and  1294*17  port;  thus  giving  a  collective  indi- 
cated horse-power  of  2718*27,  which  is  slightly  beyond  the  contract. 
The  mean  of  six  runs  upon  the  measured  mile  gave  a  speed  of 
18*779  knots.  It  remains,  however,  to  be  stated  that  the  weather 
was  somewhat  boisterous  for  so  small  a  craft,  the  wind  blowing  from 
the  south-west  with  a  force  of  over  3. 

On  the  10th  February  the  vessel  was  driven  for  six  con- 
secutive hours  at  a  uniform  speed  of  11  knots,  for  the  purpose  of 
testing  her  coal  endurance  and  water  consumption,  the  latter  being  a 
somewhat  novel  ordeal,  which  is  reserved  for  craft  of  the  kind.  The 
speed  was  maintained  by  a  mean  collective  expenditure  of  power 
equal  to  373  horses,  which  was  secured  by  an  average  of  166  revolu- 
tions per  minute.  The  consumption  of  fuel  amounted  to  2  lbs. 
per  horse-power  developed  per  hour  by  the  main  engines;  but  if 
the  circulating  fan,  main  feed,  and  steering  engines  be  taken  into 
consideration,  this  will  be  1  *  9  lbs.,  the  result  proving  that  with  her 
bunker  capacity  the  Rattlesnake  is  capable  of  steaming,  at  11  knots, 
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G '°»nta  ta  miles,  or  a  little  more  than  the  distance  between  Liverpool  and 

of  the       New  York.    The  consumption,  or,  more  properly  speaking,  the  waste, 
Intke'      °*  water  amounted  to  5  cwt  for  the  six  hours,  the  comparatively 
cw.       small  loss  being  due  to  the  fact  that  the  waste  of  water  is  compen- 
sated by  the  double  distilling  apparatus  which  has  been  fitted  on  board. 

The  final  trials  for  speed  were  made  on  Wednesday,  the  12th 
February,  under  more  favourable  conditions  of  wind  and  weather 
than  prevailed  on  the  previous  trials.  Several  runs  were  made  upon 
the  measured  mile  in  Stokes  Bay,  when  a  mean  speed  of  19£  knots 
was  obtained,  being  a  gain  of  three-quarters  of  a  knot  upon  what  was 
realized  at  the  three  hours'  triah  The  maximum  horse-power  de- 
veloped was  3100,  the  result  of  the  complete  run  giving  a  mean 
collective  power  of  2800  horses,  or  160  in  excess  of  the  contract,  with 
an  average  of  322  revolutions. 
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The  principal  dimensions  and  other  details  of  the  ships  in  the 
following  lists  have  been  in  many  cases  extracted  from  the  Austrian 
Marine-Almanack.  With  few  exceptions  all  details  concerning 
the  ships  of  any  nation  have  been  printed  either  in  the  naval 
periodicals  or  in  the  English  newspapers,  and  in  those  of  foreign 
countries.  Where  the  latter  sources  of  information  failed,  the 
deficiency  has  been  made  up  from  the  Navy  Estimate  submitted  to 
the  several  national  Parliaments,  and  from  other  public  official 
documents.  It  would  have  been  impossible  in  every  case  to  note  the 
source  from  which  each  detail  was  derived  without  overburdening 
the  pages  with  references  and  adding  enormously  to  the  size  of 
the  book. 

The  alphabetical  arrangement  of  the  ships  in  each  of  the  two 
great  divisions,  armoured  aud  unarmoured,  has  been  followed  so  as 
to  facilitate  reference.  There  being  now  no  uniform  system  of 
classifying  the  ships  of  all  nations,  an  attempt  has  been  made  to 
assimilate  as  far  as  possible  the  classification  of  foreign  fleets  to 
that  adopted  in  the  British  Navy  List.  Occasionally  this  has  been 
only  approximately  practicable,  and  it  will  be  observed  that  the 
distinction  between  the  smaller  gun-vessels  and  the  sea-going  gun- 
boats  is  not  always  apparent,  and  the  former  term,  applied  by  some 
nations  to  craft  to  which  we  apply  the  latter,  has,  for  special  reasons, 
been  preserved. 

The  sketches  of  the  ships  are  all  drawn  on  the  same  scale  (except 

X 
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in  a  few  cases  specially  named),  so  that  their  relative  sizes  art- 
apparent  by  inspection. 

The  designation  of  foreign  guns  by  centimetres  of  calibre  will 
permit  easy  reference  to  the  Tables  of  Ordnance  of  the  several  powers. 
In  general,  it  may  be  stated  that,  as  every  nation  is  engaged  in  either 
replacing  its  naval  ordnance  with  new  and  improved  pieces,  or  in  re- 
arranging the  armament  of  individual  ships,  it  has  been  only  possible 
to  republish  the  latest  accessible  information  on  the  subject.  The 
machine  gun  and  torpedo  armaments  of  any  fleet  vary  continually. 


ABBREVIATIONS. 

A  list  of  Abbreviations  of  the  several  classes  of  ships  and  vessels  is 
placed  at  the  head  of  each  Table.  The  following  refer  to  armament* 
throughout : — 

11.L.R.    Breech-loading  rifled  gun. 

M.L.H.     Muzzle     „  „  n 

L       Light  gun. 
M.      Machine  gun. 
q.f.      Quick-firing  gun. 

f.  tu.  |  Fixed  torpedo  tube  or  launching  carriage  for  White- 


1.  car. }     head  Torpedoes. 

P.      Deck  protected  throughout. 
jtj*.     Deck  protected  amidships. 


The  protective  decks  in 
all  cases  are  at  least 
one  inch  thick. 
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NOTES  ON  THE  AUSTRIAN  NAVY. 

(1)  ARMOURED  AND  UN  ARMOURED  SHIPS. 

The  coast-defence  twin-screw  ironclad,  Archduke  Ferdinand  Max,  Archduke 
was  launched  at  San  Rocco,  near  Trieste,  on  14th  April,  1887,  and  is  Max,'™* 
now  completing  for  sea  there.    She  will  take  the  place  of  the  old  ^fn<*JJ 
broadside  ironclad  of  the  same  name ;  she  was  laid  down  in  1884,  stcfanie. 
and  is  built  throughout  of  steeL    Her  principal  dimensions  are  :— 
Length,  278  ft.  10  in. ;  breadth,  55  ft.  9  in. ;   draught  of  water, 
21  ft.  6  in.;  displacement,  5150  tons.    She  has  a  complete  belt  of 
steel  armour  9  in.  thick,  an  oval-shaped  barbette  tower  covered  with 
8-in.  steel  armour,  a  complete  steel  protective  deck  over  the  top  of 
the  belt,  arid  steel  shields  for  all  the  guns.    The  armament  is  to  be 
two  12-inch  (30£-c.ni.)  Krupp  b.l.  guns,  six  5-9-in.  (15-c.m.)  ditto, 
six  heavy  machine  guns,  two  light  guns  and  Whitehead  torpedo  dis- 
chargers.   The  indicated  horse-power  of  the  engines  is  G500,  and  the 
speed  will  be  15  knots.    She  will  have  two  military  masts,  and  her 
coal  supply  is  400  tons.    The  estimated  cost  of  the  ship  complete  is 
upwards  of  £300,000.    The  name  of  the  ship  has  now  been  changed 
to  Princess  Imperial  Stefanie.  . 

(2)  Crown  Prince  Rudolph. 

This  twin-screw  coast-defence  armourclad  is  now  building  at  Pola  Crown 
Dockyard  to  replace  the  old  broadside  ironclad  Salamander.    She  is  itatMph. 
larger  than  the  Archduke  Ferdinand  Max,  being  295  ft.  long,  62  ft. 
4  in.  broad ;  mean  draught  of  water,  25  ft.  3  in. ;  displacement, 
0900  tons.    She  is  built  of  steel  throughout. 

Her  armour  consists  of  a  partial  steel  belt,  12  inches  thick,  with 
bulkheads;  two  oval-shaped  barbette  towers  clad  with  11 -in.  steel, 
and  a  complete  protective  deck  of  a  maximum  thickness  of  2J  in. 
All  the  guns  have  steel  shields.  The  indicated  horse-power  of  the 
engines  is  6500,  and  the  estimated  speed  14  knots.  The  armament 
will  consist  of  three  12-in.  (30£-can.)  Krupp  b.l.  guns  in  the  barbette, 
six  3£-in.  (9-c.m.)  Uchatius  b.l.  guns,  six  Palmkrantz  heavy  machine 
guns  and  Whitehead  torpedo  dischargers.  She  will  have  one 
military  mast  The  supply  of  coal  is  600  tons.  The  estimated  cost 
is  £330,000. 

(3)  Meteok. 

In  1886  a  torpedo  cruiser  similar  to  the  Panther  and  Leopard,  to  Meteor, 
be  called  the  Meteor,  was  laid  down  at  Pola  Dockyard.    She  will  be 
well  advanced  by  the  end  of  the  current  year— 1887. 
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THE  NAVAL  ANNUAL. 


Panther  The  Panther  and  Leopard  are  described  in  The  Naval  Annual  for 
Leopard.    1886,  at  page  210. 

Tiger. 

The  Tiger.  A  protected  twin-screw  cruiser  of  the  most  improved  type  was 
commenced  early  this  year  (1887).  She  is  to  be  built  of  steel,  and 
to  have  a  displacement  of  3800  tons. 


BELGIUM. 

Though  Belgium  has  no  Navy  properly  so  called,  there  are  about 
a  dozen  steam  vessels,  principally  employed  as  packets,  which  are 
under  the  orders  of  the  Government,  and  of  which  several  would  be 
found  useful  under  certain  conditions  of  naval  warfare.  Seven  of 
these  steamers  are  of  578  tons. 
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BULGARIA. 


Tliis  principality  is  already  in  possession  of  the  nucleus  of  a  naval 
force  in  a  flotilla  of  eleven  steamers  of  small  size,  of  which  one  is  the 
Prince's  Yacht. 
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NOTES  ON  THE  CHINESE  NAYY— ARMOURED 
AND  UNARMOURED  SHIPS. 

(1)  King  Yuen  and  Lai  Yuen*. 

Two  small  twin-screw  barbette  ships,  partially  armour-belted  and  KiJ?p 
intended  for  coast  defence,  but  capable  of  making  extended  passages  Yuen, 
at  sea,  called  the  King  Yuen  and  Lai  Yuen,  were  laid  down  for  the 
Chinese  Government  by  the  Vulcan  Company,  in  Stettin,  and  were 
launched,  the  first  on  3rd  January,  1887,  and  the  last  on  the  25th 
March,  1887.  They  were  completed  in  the  summer  of  1887,  and 
left  England  in  September  this  year,  in  company  with  the  two 
protected  cruisers  Chih  Yuen  and  Ching  Yuen,  built  at  Elswick, 
and  a  torpedo  boat  of  the  first  class  built  by  Yarrow. 

The  armour  is  compound,  and  consists  of  a  belt  for  protection  of  the 
engine  and  boiler  rooms  from  2  ft.  above  the  water-line  to  4  ft.  below 
it,  and  is  9£  in.  to  5  J  in.  thick.  This  belt  is  terminated  by  transverse 
bulkheads  8  in.  thick.  There  is  a  protective  deck  over  the  belt 
1^  in.  thick.  The  deck  is  3  in.  thick  at  the  extremities,  and  dips 
down  as  usual.  There  is  a  circular  barbette  forward  protected  by 
8-in.  compound  armour.  A  strong  steel  shield  extends  over  the  bar- 
bette. There  is  a  conning  tower  abaft  and  above  the  barbette  which 
is  protected  by  6-in.  armour.  There  is  a  double  bottom  extending 
about  two-thirds  of  the  length  of  the  ship,  and  it  is  divided  into 
66  separate  water-tight  compartments.  Before  and  abaft  the  belt 
the  space  between  the  protective  deck  and  the  deck  above  is  divided 
into  water-tight  compartments,  of  which  those  next  the  ship's  side 
are  packed  with  cork.  The  armament  consists  of  two  (21 -cm.) 
Krupp  B.L.  guns  in  the  barbette;  two  (15-c.m)  5-9-in.  guns  of  the 
same  description;  seven  machine  guns;  and  four  Schwartzkopff 
torpedo  dischargers,  one  in  the  bow  under  water,  and  three  above 
water.    She  has  one  military  mast. 

The  principal  dimeusions  of  the  ship  are: — Length,  270  ft.; 
breadth,  40  ft. ;  extreme  draught,  16  ft.  6  in. ;  displacement,  2850 
tons.  The  engines  are  triple  expansion,  and  develop  3400  horse- 
power, giving  a  speed  of  15£  knots  with  natural  draught,  and  a  speed 
of  16£  knots  with  forced  draught.  The  boilers  are  cylindrical,  and 
four  in  number.  The  coal  stowage  is  325  tons.  The  ammunition 
carried  for  the  large  guns  is  50  rounds  for  each  gun. 
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(2)  Cum  Yuen  and  Chixg  Yuen\ 

Chih  Vnen  Two  twin-screw  steel-protected  cruisers  were  laid  down  at  Elswick 
Yueo!^Dg  October,  1885,  for  the  Chinese  Government.  The  first  was 
launched  on  29th  September,  1886,  and  the  second  on  the  14th 
December,  1880.  They  were  completed  in  every  respect  by  the 
summer  of  1887,  and  left  England  in  September,  1887,  in  company 
with  the  two  iron  ships  King  Yuen  and  Lai  Yuen,  built  at  Stettin, 
and  a  torpedo  boat. 

Their  length  is  250  ft. ;  breadth,  38  ft. ;  draught  of  water,  15  ft ; 
and  their  displacement  is  2300  tons.  The  engines  are  triple  expan- 
sion, and  they  develop  5500  horse-power,  and  the  estimated  speed  is 
18  knots. 

The  armament  consists  of  two  8-in.  12-ton  B.L.R.  guns  forward,  and 
one  gun  of  the  same  size  and  description  aft;  two  G-in.  4-ton  rl.r 
guns  on  the  broadside  with  quick-firing  and  machine  guns,  and  four 
Whitehead  torpedo  dischargers. 

Fee  Chen. 

Fee  Chen.  A  small  steel  cruiser,  built  by  Messrs.  Doxford,  of  Sunderland,  was 
launched  on  20th  April,  1887.  She  tarries  an  armament  of  two  G-in. 
Armstrong  b.l.  guns  and  four  light  guus.  She  is  also  to  be  fitted  as  a 
cable  steamer.  The  engines  are  triple  expansion,  and  the  speed  of 
the  vessel  is  expected  to  be  13  knots. 

Sea-going  Torpedo  Boat. 

A  first-class  torpedo  l>oat,  built  for  the  Chinese  Government,  left 
Elbing,  Prussia,  in  June,  and  was  taken  out  under  her  own  steam  to 
Foochow,  in  China.  This  boat  has  a  deck  length  of  144  ft.  4  in.f 
a  width  of  10  ft.  5  in.,  and  a  draught  of  7  ft.  2 J  in.  It  steamed  the 
distance  from  Elbing  to  Dartmouth  in  3  days  5  hours,  Dartmouth 
to  Listen  in  2  days  9  hours,  Lisbon  to  Gibraltar  in  i>  hours,  and 
from  Gibraltar,  without  any  intermediate  stoppage,  it  steamed  to 
Port  Said  in  7  days  and  4  hours.  The  next  stage  was  to  Aden  iu 
5  days  two  hours,  and  thence  to  Colombo  in  8  days  and  2  hours. 

During  the  whole  of  the  run  the  boat,  with  all  her  fittings,  tiehaved 
admirably. 

On  her  trial  trips,  the  average  speed  accomplished  during  one 
hour  s  run  with  coals  for  1000  knots  on  board  was  24-23  knots. 
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NOTES  ON  THE  DANISH  NAVY. — ARMOURED 
AND  UNARMOURED  SHIPS. 

(*)     IVER  HVITFELDT. 
The  Iver  Hvitfeldt,  briefly  described  on  pace  223  of  The  Naval  Irer 

Hvitfoldt 

Annual  for  1886,  was  launched  14th  April,  1886.    She  completed  "v"u""* 
her  steam  trials  in  May,  1887,  when  she  obtained  a  maximum  speed 
of  15  •  6  knots. 

The  ship  is  a  double  barbette  ship,  with  a  central  casemate. 
The  armour  on  the  barbettes  and  hull  is  compound  12-in.  maximum 
thickness.  A  steel  protective  deck  2-in.  thick,  which  is  flat  between 
the  barbettes  and  curved  forward  and  aft,  protects  the  vital  portions 
of  the  ship.  The  armament  consists  of  two  26-c.m.  (10*3-in.)  28-ton 
Krupp  B.L.  guns  in  the  barbettes,  and  six  5-in.  Krupp  B.L.  in  the 
casemate  between  the  barbettes.  There  are  also  ten  machine  guns, 
and  four  Whitehead  torpedo  dischargers.  The  ship  has  twin  screws, 
and  compound  engines  developing  5000  horse-power. 

(3)  Valkyrien. 

The  protected  twin-screw  steel  cruiser  Valkyrien  was  laid  down  at  Valkyrien. 
Copenhagen  on  1st  November,  1886.    Her  principal  dimensions 
are : — Length,  268  ft. ;  breadth,  43  ft.  6  in. ;  mean  draught  of  water, 
18  ft. ;  displacement,  2900  tons. 

Her  armament  will  be  two  21-c.m.  Krupp  b.l.  guns ;  six  15-c.m. 
guns  of  the  same  description ;  ten  machine  guns,  and  five  Whitehead 
torpedo  dischargers. 

The  engines  are  expected  to  develop  5000  horse-power,  and  the 
speed  of  the  ship  will  be  17  knots.    She  will  stow  450  tons  of  coal. 


EGYPT. 

Besides  yachts,  despatch  vessels,  and  transports,  there  are  on  the 
list  of  the  Egyptian  Navy  the  following : — The  Ibraichneih,  a  frigate 
of  4700  tons,  290  feet  long,  50  feet  broad,  19£  feet  draught  of  water. 
The  Mehemet  Ali,  a  frigate  of  1760  tons,  800  horse-power,  and 
28  guns.  A  wooden  corvette,  the  Sakka,  built  in  1869,  of  970  tons, 
205  feet  long,  37 £  feet  broad,  300  horse-power,  and  carrying  9  guns. 
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NOTES  ON  THE  FRENCH  NAVY. — 
ARMOURED  SHIPS. 

(*)  COURBET. 

A  casemate  battleship,  the  Courbet,  formerly  called  the  Yon-  Courbet. 
droyant,  having  unarmoured  barbettes,  one  on  each  side  of  the  upper 
deck,  which  was  laid  down  at  Toulon  in  1876  and  launched  in  1882, 
was  completed  for  sea  during  1886.  She  is  built  of  iron  and  steel, 
and  was  intended  to  be  ship-rigged,  with  a  large  spread  of  canvas. 
She  has,  however,  now  a  three-masted  fore-and-aft  rig,  with  military 
tops  on  each  mast. 

The  principal  dimensions  are  given  in  the  list  of  armoured  sliips. 
The  armament  consists  of  four  34-c.m.  b.l.  guns  in  main  deck 
casemate ;  four  27-c.m.  b.l.  on  upper  deck  in  barbettes,  one  forward, 
one  aft,  and  one  on  each  side  amidships ;  six  14-c.m.  b.l.  in  the 
broadside  on  upper  deck ;  twelve  machine  guns,  and  four  above- 
water  torpedo  dischargers.  The  armour  is  iron,  and  consists  of  a 
belt  15  in.  to  8J  in.  thick,  and  extending  from  4  ft.  above  the  water- 
line  to  5£  ft.  below  it,  and  the  belt  is  complete  to  near  the  stern. 
The  conning  tower,  and  a  complete  protective  deck  on  top  of  the 
belt,  is  formed  of  l±-in.  steel  on  2-in.  iron  plates.  The  coal  carried 
is  628  tons,  and  the  complement  of  men  and  officers  680. 

At  the  steam  trials  in  1886,  the  horse-power  developed  was  6016 
with  natural  draught,  and  8100  with  forced  draught,  when  the  speed 
was  14-2  knots. 

(a)  Indomitable. 

The  Indomptable,  sister  ship  to  the  Caiman,  Requin,  and  Terrible,  Indompt- 
described  on  page  230  of  TJic  Naval  Annual  for  1886,  laid  down  at  *We* 
L'Orient  in  1877,  and  launched  in  September,  1883,  was  completed 
for  sea  during  1886,  and  she  had  her  final  steam  trials  off  Brest  in 
August,  1886.  The  speed  realised  was  15  knots,  and  at  that  speed 
the  bow  wave  was  very  great.  The  amount  of  coal  carried  is 
stated  to  be  800  tons.  She  has  two  military  masts,  and  the  comple- 
ment of  officers  and  men  is  300. 

(3)  Terrible. 

Another  ship  of  the  Caiman  class — the  Terrible — was  completed  Terrible, 
for  sea  in  the  spring  of  1887,  she,  like  the  others  of  the  class,  having 
been  laid  down  in  1877. 
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(4)  Neptune. 

Neptune.  The  Neptune,  sister  ship  to  the  Marceau,  Magenta,  and  Hoche, 
was  launched  at  Brest  Dockyard  on  7th  May,  1887.  This  vessel  is 
protected  with  compound  armour,  and  is  fitted  with  barbette  towers 
and  twin  screws. 

The  hull  is  built  on  the  cellular  system,  having  a  double  bottom. 
The  outer  bottom  is  constructed  of  iron  up  to  the  armour  shelf.  The 
upper  works  are  of  steel  plates.  Iron  has  been  preferred  to  steel 
below  the  water.  For  the  upper  works  the  use  of  steel  secures 
a  considerable  economy  of  weight.  The  armour  belt  has  a  thickness 
of  12  inches  at  the  lower  edge,  and  18  inches  at  the  upper  edge. 
The  armoured  deck  has  a  thickness  of  3  inches.  The  ship  is  sub- 
divided internally  by  13  transverse  bulkheads.  The  hull  is  further 
subdivided  into  17  lateral  compartments,  more  or  less  further  sub- 
divided by  the  transverse  and  horizontal  bulkheads  of  the  internal 
fittings.  By  these  arrangements  it  is  claimed  that  the  utmost 
quantity  of  water  which  could  be  admitted  by  any  single  explosion 
of  a  torpedo  is  limited  to  250  tons. 

The  water-line  belt  is  fixed  to  a  teak  backing,  which  again  rests 
upon  a  double  inside  skin. 

The  barbettes,  four  in  number,  will  be  protected  with  16-in. 
plates.  Two  of  these  are  amidships,  and  at  the  sides  of  the  ship 
another  is  forward,  and  the  fourth  abaft.  Each  barbette  will  rest 
upon  a  platform,  supported  by  an  armoured  tube,  which  transmits 
the  pressure  of  the  superincumbent  weight  to  the  main  deck,  and 
communicates  with  the  magazines  by  an  armoured  shaft. 

The  armament  of  the  Neptune  consists  of  two  52-ton  guns, 
mounted  in  the  bow  and  stern  barbettes,  and  of  two  23-ton  guns 
mounted  on  the  barbettes  amidships.  Two  2^-ton  guns  will  be  mounted 
on  the  upper  deck,  and  18  guns  of  the  same  calibre  in  the  battery. 
The  armament  includes  20  Hotchkiss  guns  and  4  torpedo  launching 
tubes,  two  amidships  and  two  astern.  The  barbettes  will  be  covered 
with  a  steel  shield,  two  inches  in  thickness,  as  a  protection  to  the 
gun's  crew  from  the  tire  of  machine  guns  and  musketry. 

The  ship  is  rigged  with  three  lower  masts  with  light  top-masts,  but 
will  carry  fore-and-aft  canvas  only. 

The  cost  of  the  hull  of  vessels  of  this  type,  including  material  and 
labour,  is  given  in  the  French  Budget  at  £380,000 ;  the  machinery 
will  cost  £120,000.  To  these  figures  should  be  added  the  cost  of 
the  armament,  which  cannot  be  estimated  at  less  than  £80,000 ;  thus 
the  ship,  when  fit  for  sea,  will  have  cost  £600,000. 
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(5)     HOCHE  AND  MaK£EAU. 

The  first-class  ironclad  Hoche  was  launched  at  Lorient  on  Hochoaiul 
29th  September,  1886,  and  a  sister  vessel,  the  Marceau,  at  La  Seyne-  Mar50nu- 
sur-Mer,  near  Toulon,  on  24th  May,  1887.  The  weight  of  the 
hull  of  these  vessels  is  3875  tons,  and  the  plates  on  the  ironclad 
deck  are  4  in.  thick,  and  they  extend  the  full  length  of  the  vessel. 
The  engines,  boilers,  powder  magazines,  and  the  apparatus  to  be  used 
for  manoeuvring  the  heavy  artillery,  will  be  well  protected,  the  weight 
of  the  plates  on  the  sides  of  the  vessel,  the  deck,  and  the  turrets 
exceeding  3000  tons.  The  weight  of  the  engines  is  about  626  tons, 
and  that  of  the  boilers  about  341  tons.  The  expected  speed  is 
15  knots  an  hour.  They  are  to  be  armed  with  four  14-in.  52-ton 
guns,  placed  in  four  barbette  turrets,  two  of  which  are  placed 
in  the  longitudinal  axis  of  the  vessel,  one  forward  and  another 
astern,  witli  two  others  on  the  sides.  The  small  artillery  will 
include  seventeen  6-in.  guns  in  the  battery,  while  revolving  and 
rapid-firing  guns  will  be  placed  in  various  parte  of  the  vessel.  There 
will  also  be  four  torpedo  tubes. 

(«)  Duguesclin. 

The  Duguesclin,  an  armoured  twin-screw  cruiser,  which  was  laid  Daguw- 
down  at  Kochefort  in  1876,  launched  in  April,  1883,  had  her 
final  stenm  trials  in  August,  1886.  She  is  built  of  iron  and  steel 
and  sheathed  with  wood  and  coppered.  She  is  brig-rigged,  and  has 
a  large  spread  of  canvas.  Her  complement  of  officers  and  men  is 
450.  Coal  stowage,  400  tons.  The  dimensions  are  given  in  the 
tables.  She  has  four  9£-in.  b.l.  guns,  in  four  barbette  towers ;  one 
7£-in.  B.L.  in  the  bow,  and  six  5^-in.  b.l.  in  the  broadside ;  two  6-pdr. 
q.p.  guns,  and  twelve  machine  guns;  two  torpedo  above-water 
dischargers.  She  has  a  complete  belt  of  armour  9  in.  to  6^  in. 
thick.  The  barbettes  are  forward,  one  abaft  and  one  on  each  side 
amidships  are  covered  with  8-in.  compound  armour.  The  conning 
tower  on  fore  bridge  is  of  2-in.  plates.  The  deck  on  top  of  the 
belt  is  covered  with  2-in.  plates. 

The  engines  are  three-cylinder,  and  there  are  eight  cylindrical 
two-furnace  boilers.  The  horse-power  is  4100,  and  the  speed  14 
knots. 

(7)  Cocyte. 

An  armoured  coast-defence  twin-screw  gunvessel — the  Cocyte —  Oocyte, 
which  was  laid  down  at  Cherbourg  in  1882,  was  launched  on 
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(Oocyte.  13th  January,  1887.  She  is  a  sister  vessel  to  the  Acheron.  The 
indicated  horse-power  is  1700,  and  the  expected  speed  13  knots. 

(8)  Mitraille. 

Mitraille.  On  3rd  July,  1886,  there  was  launched  from  Rochefort  Dockyard 
an  armoured  twin-screw  gunboat  of  the  Fusee  class  (described  at 
page  230  in  TJie  Naval  Annual  for  1886).  She  will  be  completed 
in  1887,  and  will  cost  about  £70,000.  This  vessel  and  her  sisters, 
Fusee,  Flamrae  and  Grenade,  are  sheathed  with  wood  and  coppered. 

(9)   Brennus  and  Charles  Martel. 

Brennus       The  construction  of  these  two  ironclads  has  for  some  time  been 
riiarleg     discontinued.    In  the  French  Navy  estimates  for  1888  provision  is 
Martel.      made  for  the  commencement  of  a  new  armoured  ship  to  be  called  the 
Brennus. 


From  statements  made  in  the  French  Chamber,  it  appears  that 
the  following  ships  have  been  condemned  as  unfit  for  further  service, 
viz.,  Alma,  Atalante,  Belliqueuse,  Flandre,  Imprenable,  Protectrice, 
Provence,  Valeureuse.  The  Protectrice  has  been  used  as  a  target  for 
torpedoes,  and  a  hole  has  been  blown  in  her  side. 
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Besides  transports,  of  which  there  is  a  large  number,  store  shijvs, 
surveying  vessels,  training  ships,  yachts,  sailing  vessels,  &c,  there  are, 
on  the  List  of  the  French  Navy,  the  following : — 

River  and  local  (screw)  despatch  vessels  (Avisos  de  flottlle). — Actif, 
Carpe,  Chimere,  Cuvier,  £lan,  Ibis,  Loyalty,  Marabout,  Mirmidon, 
Mouette,  Pygraeo,  Rubis,  Turquoise.  165  to  254  tons;  205  to  417 
I.H.P. 

River  and  local  (paddle)  despatch  vessels  (Avisos  de  fotille). — 
Albatros,  Alcyon,  Alouette,  Ardent,  Basilic,  Bengali,  Brandon,  Cigale, 
Cigogne,  Ecureuil,  Goeland,  Gogah,  Heron,  Jouffroy,  Laprade,  Lezard, 
Magicien,  Mesange,  Nagotna,  Oyap-ock,  Petrel,  Pingouin,  Pluvier, 
Salamandre,  Souffleur,  Travailleur,  Vigilant. 

River  (screw)  gunboats  (CJtaloupes  canonnieres). — Alerte,  Arquebuso, 
Avalanche,  Baionette,  Bouclier,  Bourrasque,  Carabine,  Caronade 
Casse-tete  Cimeterre,  £pee,  Escopette,  Estoc,  Flainberge,  Frameo, 
Glaive,  Hache,  Harpon,  Javeline,  Javelot,  Massue,  Mitrailleuse, 
Mousqueton,  Mutine,  Oluma  (building  for  the  Congo),  Perrier,  Rafale, 
Raynaud,  Redoute,  Revolver,  Rollandes,  Tirailleuse,  Tromblon. 

River  (paddle)  gunboats  (Oialoupes  canonnieres).  —  Berthe-de- 
Villars,  Biche,  Buuillot,  Bossant,  Chamois,  Cuvellier,  £clair,  Gamier, 
Henry-Riviere,  Jacquin,  Moulun,  Pionnier,  Trorabe. 

In  addition  to  the  sea-going  torpedo-l»oats  in  the  Tables,  there  are — 
9  first  class  torpedo-boats  of  133  feet  in  length  building  and  com- 
pleted; 51  of  115  feet  in  length,  and  about  53  tons  displacement, 
building  and  completed;  and  18  of  about  108  feet  in  length  and 
al>out  50  tons  displacement,  completed.  Al>out  30  torpedo-lH>ats  will 
shortly  Ik;  ordered  of  private  firms ;  but  the  Government  is  waiting 
the  trials  of  existing  boats  before  giving  out  the  orders.  Boats  of  the 
second  class  under  100  feet  in  length,  and  displacement  from  30  to 
27  tons,  42  completed ;  and  under  70  feet  in  length,  34  completed 
and  6  building. 
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NOTES  ON  THE  FRENCH  NAVY. — 
UNARMOURED  SHIPS. 

(*)  Tage. 

The  Tage,  a  first-class  protected  cruiser,  having  twin  screws,  now  The  Tage. 
being  built  for  the  French  Government  by  contract  on  the  Loire,  was 
launched  on  28th  October,  1886,  and  will,  it  is  expected,  be  complete 
for  sea  in  1888. 

Her  dimensions  are  as  follows : — Length,  390  ft. ;  breadth,  53  ft. 
8  in.;  mean  draught  of  water,  22  ft.  10  in.;  displacement,  7045  tons. 

The  hull  generally  is  built  of  steel,  but  the  stern,  stern  posts,  keel, 
and  protective  deck  plates  are  of  iron.  Protection  is  given  to  the 
engines,  boilers,  magazines,  &c,  by  an  armoured  deck  situated  below 
the  water  and  extending  throughout  the  ship,  and  also  by  numerous 
water-tight  bulkheads,  which  divide  the  space  above  into  a  large 
number  of  separate  compartments.  There  will  also  be  a  belt  of  cellu- 
lose, which  will  add  materially  to  the  floating  power  of  the  ship  when 
damaged  by  shot  or  shell,  and  the  hatchways  and  steering  gear  will 
also  be  protected  by  armour. 

The  engines  will  be  three-cylinder,  of  the  horizontal  type.  The 
horse-power  with  natural  draught  will  be  8115,  and  with  forced 
draught  10,330. 

The  armament  will  consist  of  six  16-c.m.  b.l.  guns  on  the  upper 
deck,  ten  14-c.m.  in  the  battery,  three  Q.F.  guns  of  47  mm.,  and 
twelve  Hotchkiss  37-mm.  machine-guns.  She  will  also  have  seven 
"Whitehead  dischargers  placed  above  the  water  line. 

The  speed  of  the  Tage  is  expected  to  be  19  knots.  She  will  have 
three  masts  and  a  spread  of  sails.  It  is  expected  that  the  speed  of 
this  ship  will  be  a  knot  faster  than  the  English  cruisers  now  building. 

(a)  Cecille. 

For  a  description  of  the  Cecille  see  page  238  of  The  Naval  Annual  The 

for  1886.    She  is  nearly  of  the  same  type  as  the  Tage,  but  smaller.  C^o. 
She  is  still  on  the  stocks. 

(3)   DuptJY-DE-LdME  Class. 

The  French  Government  in  October,  1886,  ordered  two  ships  of  The 
this  class — the  Dupuy-de-Ldme  and  the  Jean  Bart— to  be  laid  down  {5£Jyd€" 
in  Brest  and  liochefort  dockyards  respectively.  claw. 

Their  dimensions  are : — Length,  354  ft. ;  breadth,  42£  ft. ;  mean 
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draught  of  water,  19  ft ;  and  their  displacement,  4160  tons.  The 
speed  is  to  be  19  knots.  They  have  a  complete  steel  protective  deck. 
Their  armament  is  to  be  four  16-c.m.  5-ton  b.l.r.  guns  on  sponsons, 
six  14-c.m.  3-ton  guns  of  the  same  description  on  the  broadside,  four 
3-pdr.  q.f.  guns,  six  machine-guns,  and  four  Whitehead  torpedo 
dischargers. 

Alger,  The  French  Chamber  having  in  March,  1887,  voted  a  supplemen- 

Ialy'  tary  grant  of  one  million  pounds  sterling  for  shipbuilding,  it  has  been 
decided  to  lay  down  at  once  the  following : — at  Cherbourg  one  ship 
of  this  class,  to  be  called  the  Alger ;  at  Brest  another  of  the  class,  to 
be  called  the  Isly. 

The  Journal  dc  la  Marine  states  that  the  Dupuy-de-Ldme,  which 
was  to  have  been  built  at  Cherbourg  after  the  plans  of  M.  Thibeau- 
dier,  is  now  to  be  built  at  Brest  on  the  plans  of  Inspector-General 
de  Bussy.  It  is  stated  that  she  is  to  be  protected  from  one  end  to 
the  other  against  the  effects  of  projectiles  charged  with  powerful 
explosives.  The  following  are  to  be  her  dimensions :— length,  374  ft. 
breadth,  52  ft ;  mean  draught  of  water,  23  ft  3  ins. ;  displacement, 
6297  tons.  The  armour  is  to  be  4-inch.,  the  deck  completely  plated, 
and  beneath  it  is  to  be  another  deck  for  protecting  the  crew  from  the 
effects  of  splinters.  There  is  to  be  shelter  provided  for  the  captain 
and  the  men  engaged  in  working  the  big  guns.  There  is  also  to  be  a 
belt  formed  of  obturating  matter  rising  to  about  3£  ft.  above  the 
load-line.  The  ship  to  be  armed  with  two  19-c.ni.  B.L.R.  guns 
placed  one  on  each  side  in  sponsons ;  six  guns  of  16  cm.,  two  quick- 
firing  guns,  eight  machine-guns,  and  four  torpedo-tubes.  She  is  to 
have  triple-expansion  engines,  and  is  to  steam  20  knots.  She  will 
be  fitted  with  two  masts  armed  with  machine-guns,  her  crew  to  be 
composed  of  400  men,  and  her  cost  is  estimated  at  about  £360,000. 

(4)  Mogador. 

The  Out  of  the  extra  grant  voted  in  March,  1887,  provision  is  made  for 

Mogador.  laying  down  at  La  Seyne,  near  Toulon,  a  first  class  protected  cruiser 
rather  larger  than  the  Dupuy-de-L6me  class,  to  be  called  the  Mogador. 
She  will  be  351  ft  long,  44  ft.  wide,  20  ft  draught  of  water,  and  a 
displacement  of  4325  tons.  She  will  be  armed  with  four  16-c.m. 
B.L.R.  guns  on  sponsons ;  six  14-c.m.  6-inch  b.l.r.  guns,  and  a  comple- 
ment of  four  3-pdr.  Q.F.  and  six  machine-guns  and  torpedo  dischargers. 
Her  engines  will  be  triple  expansion,  of  8200  horse-power,  and  her 
speed  19  knots. 
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(6)  SFAX. 

The  protected  cruiser  Sfax,  described  on  page  239  of  Tlic  Naval  The  Sfax. 
Annual  for  1866,  had  her  steam  trials  off  Brest  in  May,  1887,  with 
the  following  results : — 

With  natural  draught  the  horse-power  developed  was  4333,  and 
the  corresponding  speed  was  159  knots;  with  forced  draught  the 
horse-power  was  6034,  and  the  speed  16*84  knots.  The  vessel  is  ship- 
rigged,  and  has  a  large  spread  of  sail.  The  armament  consists  of 
six  16-c.m.  b.l.r.  guns,  four  mounted  on  sponsons  and  two  in  recessed 
ports ;  ten  14-c.m.  B.L.R.  and  three  Q.y.  guns ;  and  five  machine-guns. 
The  coal  stowage  is  800  tons,  and  is  expected  to  be  sufficient  for 
6000  knots  at  ten-knot  speed. 

(6)   Chanzy,  Davoust,  and  Suchet. 

Three  fast  protected  twin-screw  cruisers  of  tins  class  were  laid  The 
down  in  March,  1887,  the  cost  of  which  would  be  borne  by  the  £!?anzy: 

'  *  Duvoust, 

supplementary  grant  voted  at  that  time  by  the  Chamber.  A  Sachet. 

The  first  ship,  called  the  Chanzy,  was  laid  down  at  St.  Nazaire,  and 
two  others,  the  Davoust  and  the  Suchet,  at  Toulon  Dockyard. 

Tlie  dimensions  are : — Length,  297£  ft ;  breadth,  40  ft. ;  mean 
draught  of  water,  17  ft.  6  in. ;  displacement,  3027  tons. 

The  armament  will  consist  of  four  16-cm.  B.L.R.  guns,  four  3-pdr. 
q.f.  guns,  six  machine-guns,  and  four  torpedo  dischargers.  The 
horse-power  of  the  engines  will  be  9000,  and  the  expected  speed  20 
knots.  The  coal  stowage  will  be  480  tons— sufficient  for  steaming 
4000  knots  at  12£  knots. 

O   Cosmao  and  Coetlogon. 

These  two  twin-screw  cruisers,  similar  to  the  Forbin  and  Surcouf,  Tli0 
to  be  built  by  contract,  were  laid  down  in  March,  1887,  and  the  cost  Cosmao  & 
provided  out  of  the  supplementary  grant.  ogon 

Their  dimensions  are  given  in  the  alphabetical  list  of  Unarmoured 
French  SMps.  The  horse-power  of  the  engines  will  be  6000,  and 
the  expected  speed  19£  knots.    The  coal  stowage  will  be  200  tons. 

There  will  be  a  protective  deck  throughout,  flat  in  the  middle  and 
sloped  at  the  sides.  Above  the  protective  deck  there  will  be  a  belt 
of  cellulose,  to  prevent  the  influx  of  water  when  the  side  is  pierced. 
This  belt  is  about  2£  ft.  thick,  and  formed  by  a  thin  steel  bulkhead 
built  at  that  distance  from  the  ship's  side. 

The  armament  is  to  consist  of  two  14-c.m.  B.L.R.  guns,  three  Q.F. 
guns,  four  machine-guns,  and  five  torpedo  dischargers.    They  are 
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Lulande, 
Tronde. 


Epervier, 


and 
Vautour. 


schooner-rigged  with  four  masts,  and  carry  a  considerable  spread  of 
sail. 

Two  other  vessels,  similar  in  almost  all  respects  to  these,  but  on 
slightly  different  lines,  called  the  Lalande  and  Tronde,  are  building 
by  contract  at  Bordeaux. 

(8)  Epervier,  Faucon,  and  Vautour. 

These  vessels,  wluch  are  of  the  Condor  class,  described  at  page  238 
of  The  Naval  Annual  for  1886,  were  all  launched  during  the  year 
1886.  The  complement  of  men  and  officers  is  125.  The  cost  of  each 
when  complete  in  every  respect  is  about  £80,000. 


(•)   Inconstant,  Papin,  and  Fulton. 
staiX"         These  small  composite  single-screw  barque-rigged  cruisers  were 
Papin, and  laid  down  in  Toulon  and  Lorient  Dockyards  in  1882.    They  were 
Fulton.     launched  in  1886-7.    Their  dimensions  and  armament  are  given  in 
the  alphabetical  lists.    The  engines  are  of  the  compound  three- 
cylinder  type,  and  they  drive  a  single  screw.    The  coal  capacity  is 
145  tons.    The  complement  of  men  and  officers,  116.    They  will  all 
be  completed  in  1887.    Their  cost  is  about  £37,000  each. 
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THE  NAVAL  AKNUAL. 


NOTES  ON  THE  GERMAN  ARMOURED  AND 
UN  ARMOURED  SHIPS,  AND  DETAILS  OF 
CONSTRUCTION. 

It  would  appear  that  the  present  policy  of  the  German  Govern- 
ment is  not  to  maintain  a  large  fleet  of  cruising  ships  for  foreign 
service,  but  to  provide  small  flying  and  instruction  squadrons,  and  to 
render  its  own  coasts  safe  from  invasion.  For  this  latter  purpose 
great  attention  is  given  to  the  development  of  a  torpedo  flotilla,  and 
to  the  acquisition  of  armoured  coast-defence  ships. 

It  is  proposed  to  largely  augment  these  two  classes,  and  estimates 
have  been  prepared  for  building  six  large  armoured  gun-vessels  for 
the  defence  of  the  mouths  of  the  Elbe,  and  four  others  for  the  defence 
of  other  parts  of  the  coast. 

The  estimated  cost  of  eacli  of  these  vessels  is  about  £160,000,  and 
it  is  intended  tp  complete  the  first  six  by  the  time  the  North  Sea  and 
Baltic  Ship  Canal  is  completed. 

(*)  Eber. 

The  Eber  The  vessel,  which  was  built  at  the  Dantzic  Dockyard  to  replace 
the  Albatross,  has  been  named  the  Eber;  she  was  launched  in 
February,  1887. 

Her  dimensions  are : — Length,  215  ft.  10  in. ;  breadth,  35  ft. ;  extreme 
draught  of  water,  15  feet ;  and  displacement,  1550  tons.  The  engines 
are  of  2400  horae-power,  and  the  expected  speed  is  15  knots.  Her 
armament  consists  of  two  24-c.m.  Krupp  b.l.  guns,  one  in  the  bow 
and  one  in  the  stern ;  two  12^-c.m.  guns,  and  two  S^-c.m.  guns  of 
the  same  description,  four  4 7- mm.  Hotchkiss  machine-guns,  and  two 
broadside  Whitehead  torpedo  dischargers. 

(5)  Alexandrine  and  Arcona. 
The  Alex-     A  swift  cruiser,  named  the  Alexandrine,  partially  described  on 

indriDe  '  P-  243  of  m  Naval  Annual  for  188G>  built  at  Kid  Dockyard,  of 
Arcona.     iron  and  steel,  and  sheathed  with  wood  and  coppered,  had  her  steam 

trials  in  October,  188G.  The  engines  then  developed  2400  horse- 
power, and  a  mean  speed  of  15  knots  was  obtained. 

The  dimensions  and  armament  are  shown  in  the  alphabetical  list, 
She  is  barque-rigged,  and  has  a  complement  of  men  and  officers  of  267. 


GERMANY.— ARMOURED  AND  UN  ARMOURED  SHIPS.  3.51 


(s)  Swallow. 

A  twin-screw  vessel  of  a  new  type  was  launched  at  Wilhelmshaven  The 
in  August,  1887,  called  the  Swallow.    Her  dimensions  are : — Length,  8wB" 
203  ft ;  breadth,  30  ft.  9  in. ;  displacement,  1300  tons ;  indicated 
horse-power  of  engines,  1500 ;  estimated  speed,  13£  knots. 

The  armament  consists  of  eight  long  10^-c.m.  b.l.b.  Krupp  guns, 
four  firing  in  the  direction  of  the  keel.  The  complement  of  officers 
and  men  is  120.  The  vessel  is  intended  for  employment  on  the 
African  coast.  She  was  barely  ten  months  on  the  stocks,  and  will 
soon  be  completed. 
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356  THE  NAVAL  ANNUAL. 

NOTES  ON  THE  ITALIAN  NAVY. — 
ARMOURED  SHIPS. 

(l)  Italia,  Lepanto. 

The  ^  There  is  a  brjef  description  of  the  Italia  and  Lepanto  given  at 
Lcpjuito!   V-  250  of  The  Naval  Annual  for  1886.    A  further  description  is  now 

added,  and  with  the  aid  of  the  sketches  a  correct  idea  of  the  ships 

may  be  formed. 

The  armament  consists  of  four  110-ton  b.l.  guns,  mounted  amid- 
ships in  pairs,  in  barbettes  en  echelon,  at  a  height  of  33&  ft.  above  the 
load  water-line,  and  13  ft  above  the  spar  deck ;  eight  6-inch  4-ton 
b.l.  guns  on  Albini  carriages ;  fourteen  machine-guns,  and  six  light 
guns.    They  have  also  four  Whitehead  torpedo  dischargers. 

They  have  a  complete  armoured  deck  3£  in.  thick,  situated  2£  ft. 
below  the  water  at  the  middle,  and  6  ft  at  the  ship's  side.  The  deck 
is  formed  of  a  |  steel  plate,  with  a  compound  plate  2$  in.  thick  on 
top  of  it  The  space  between  the  double  bottom  and  the  armoured 
deck  is  divided  by  transverse  and  longitudinal  bulkheads  into  fifty- 
one  water-tight  compartments,  and  before  and  aft  the  double  bottom 
space  the  ship  is  divided  into  eighteen  more  compartments. 

Between  the  armoured  deck  and  the  deck  above  the  space  is 
divided  into  one  hundred  separate  water-tight  compartments.  The 
bases  of  the  funnels  are  protected  by  an  armoured  glacis  16  in.  thick, 
rising  3^  ft.  above  the  water-line.  The  ammunition  hoist  is  pro- 
tected by  heavy  armour  from  the  armoured  deck  to  the  barbette. 
The  barbette  is  protected  by  17-in.  compound  armour  inclined  at  an 
angle  of  24°  from  the  vertical  At  the  steam  trials  during  1886  the 
mean  speed  of  the  Italia  was  17*66  knots. 

(a)   Sicilia,  Re  Umberto,  and  Sardegna. 

Picilia,  Ro     These  ships,  referred  to  at  page  250  of  The  Naval  Annual  for  1886, 
^d^at?'   are  now  being  built,  the  Sicilia  at  Venice,  the  Ee  Umberto  at  Castel- 
dcgna.      lamare,  and  the  Sardegna  at  Spezzia.    They  are  400  ft.  long,  75  ft 
wide,  their  extreme  draught  of  water  is  28  ft  6  in.,  and  the  displace- 
ment 13,251  tons. 

They  carry  four  110-ton  B.L.R.  guns  in  two  barbettes  at  the 
middle  line,  one  forward  and  the  other  aft.  The  axis  of  the  guns  are 
nearly  28  ft.  above  the  load  water-line.  The  keel  of  the  Sicilia  was 
laid  down  in  January  1886. 
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The  armoured  deck  will  be  3£  in.  thick,  and  the  space  next  above  Sicilio,  Re 
it  is  divided  in  the  manner  described  for  the  Italia  and  Lepanto.  ^"^J?' 
The  horse-power  of  the  engines  was  intended  to  be  19,500,  and  the  <frgna. 
speed  of  the  ship  18  knots.    The  engines  of  the  Re  Umberto  are 
being  manufactured  by  Messrs.  Maudslay. 

In  the  case  of  the  Sardegna,  the  engines  of  which  are  being  con- 
structed at  Naples  by  the  Hawthorn  Guppy  Company,  it  is  expected 
that  the  horse-power  will  be  22,800. 

Before  the  designs  of  these  ships  were  decided  on,  a  caisson  was 
built  with  three  skins  at  the  bottom,  forming  two  water-tight  spaces, 
and  having  an  armoured  deck.  The  caisson  was  moored  in  the 
harbour  at  Spezzia,  and  a  torpedo  containing  a  charge  of  75  lbs.  of 
gun-cotton  was  exploded  against  it  at  a  suitable  depth.  The  result 
was  that  two  skins  were  broken,  but  the  tliird  remained  intact  A 
similar  trial  was  made,  when  one  of  the  cells  was  filled  with  coal, 
and  the  result  was  the  outer  skin  only  was  shattered.  This  trial 
appears  to  have  given  similar  results  to  those  made  on  the 
Resistance  at  Portsmouth,  and  described  in  Chapter  XV.  of  the 
present  volume. 

(8)   Andrea  Doria  Class. 

The  Andrea  Doria  was  launched  at  Spezzia  in  November  1885.  Andie* 
She  was  laid  down  in  1883.    She  is  expected  to  be  completed  in  the  oi««. 
current  year.     She  is  sister  to  the  Ruggiero  di  Lauria  and  the 
Francesco  Morosini.    The  dimensions  are  given  in  the  alphabetical 
list. 

The  principal  armament  of  four  110-ton  b.l.  guns  will  be  carried 
in  pairs  in  armoured  barbettes  placed  at  opposite  corners  diagonally 
of  the  citadel  on  the  upper  deck.  There  will  be  two  submerged 
torpedo  tubes,  and  three  discharges  above  water.  The  armour  is  of 
steel,  and  consists  of  a  belt  about  one  half  the  length  of  the  ship,  sur- 
mounted by  a  rectangular  central  citadeL  The  thickness  of  the 
citadel  armour  is  18  inches,  and  of  that  on  the  bulkheads  15|  in. 
The  protective  deck  is  of  steel  and  is  3  in.  thick,  as  is  also  that  over 
tl*e  citadeL 
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THE  NAVAL  ANNUAL. 


NOTES  ON  THE  ITALIAN  NAYY. — 
UN  ARMOURED  SHIPS. 

(!)  FlERAMOSCA. 

The  Tliis  twin-screw  steel-protected  cruLzer,  just  laid  down  at  Leghorn, 

is  similar  to  the  Etna,  Stromboli,  and  Vesuvio,  but  her  dimensions 
have  been  slightly  increased  from  those  of  the  three  ships  named. 
The  length  is  290  ft.,  the  breadth  43£  ft.,  and  the  displacement  is 
3745.  Her  engine-power  and  speed  will  also  be  increased,  but  in 
other  respects  she  is  the  same  as  the  other  ships.  The  armament  is 
to  consist  of  two  10-in.  25-ton  Armstrong  b.l.  guns  in  unarmoured 
barbettes  forward  and  aft,  six  6-in.  guns  of  the  same  description  in 
sponsons,  eight  quick-firing  and  heavy  machine-guns.  Also  four  fish 
torpedo  dischargers,  two  submerged  in  the  bows,  and  two  above  water 
on  the  broadside.  There  is  a  complete  protective  deck  of  steel  two 
inches  thick. 

(2)  Dogali. 

£1;^  The  Dogali  lightly-protected  steel  cruiser,  built  at  Elswick  by  Sir 
W.  Armstrong  and  Company,  and  at  first  called  the  Salaminia,  was 
purchased  by  the  Italian  Government  early  in  1887 ;  she  is  slightly 
built,  much  being  sacrificed  to  obtain  very  high  engine-power.  The 
ship  is  250  ft.  long,  37  ft.  broad,  mean  draught  of  water  14  ft.  6  in., 
and  displacement  2200  tons.  At  the  official  trial  the  horse-power 
developed  was  7600,  and  the  speed  19*66  knots.  Owing  to  the 
cramped  accommodation  on  board,  only  a  small  complement  can  be 
carried  mainly  under  a  raised  poop  and  forecastle.  The  armament 
consists  of  six  6-inch  B.L.  Armstrong  guns  mounted  in  sponsons,  two 
on  the  forecastle,  two  on  the  poop,  and  two  amidships,  nine  6- 
pounder  quick-firing  guns,  and  six  machine-guns.  She  has  two 
military  masts.  » 

(s)  'Tripoli. 

The  The  first  of  the  steel  torpedo  cruisers  building  for  the  Italian 

Tripoli.     Navy,  the  Tripoli,  was  launched  at  Castellamare  in  September  1886. 

The  dimensions  are  given  in  the  alphabetical  list  of  Italian  un- 
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armoured  ships.  Compared  with  her  size  the  engine-power  is  very  The 
large,  viz.  4200  horses.  She  is  propelled  by  three  screws,  and  it  is  TnP°lK 
stated  that  she  attained  a  speed  of  21  knots  an  hour  on  a  trial  made 
during  the  current  year.  She  has  five  torpedo  dischargers,  two  at  the 
bow,  one  at  the  stern  and  one  on  each  broadside.  She  has  eight 
quick-firing  guns,  four  6-pounders,  and  four  3-pounders,  and  three 
machine-guns. 

(4)   Archimede,  Galileo. 

These  two  small  cruisers  or  despatch  vessels  were  laid  down  at  Arohi- 
Venice,  and  the  Galileo  was  launched  in  May,  1887.  Their  dimen-  QaWea 
sions  are  given  in  the  alphabetical  list  They  are  built  throughout 
of  steel,  and  have  single  screws.  The  armament  consists  of  four 
4f  B.L.R.  guns,  four  machine-guns,  and  two  Fish  torpedo  dischargers. 
The  engines  will  develop  1700  horse-power,  and  the  speed  will  be 
16  knots. 

Sea-Going  Torpedo  Boat. 

A  torpedo  boat,  built  by  Messrs.  Yarrow  and  Co.,  Poplar,  for  the 
Italian  Government,  was  tried  in  March  1887  on  the  measured  mile 
at  Lower  Hope,  below  Gravesend.  The  boat  is  the  first  of  two  boats 
ordered,  and  is  140  ft.  on  the  water  line  by  14  ft.  beam,  displace- 
ment at  trial  nearly  100  tons ;  she  is  propelled  by  twin  screws  and 
compound  engines  capable  of  indicating  between  1500  and  1600 
horse-power.  There  are  two  locomotive  boilers  of  the  usual  torpedo 
boat  type,  placed  one  forward  of  the  engine  room  and  the  other 
abaft.  The  connections  are  so  arranged  that  each  engine  has  its  own 
pumps,  condenser,  and  boiler  quite  separate.  There,  are,  however, 
pipes  which  can  be  used,  so  that  in  case  of  one  boiler  being  disabled 
the  other  will  supply  either  or  both  engines  with  steam.  As  the 
stokeholds  are  separated  from  each  other  by  the  engine-room,  there 
is  a  fan  provided  to  each.  The  boilers  are  fitted  with  the  makers' 
patent  water-tight  ashpan  arrangement,  which  prevents  the  fires  from 
being  extinguished  in  case  of  sudden  or  serious  leakage  caused  by 
the  riddling  of  the  boat  by  shot  or  other  casualties.  With  these 
ashpans  the  craft  can  run  a  distance  of  50  or  60  knots  after  the 
water  has  risen  in  the  stokeholds  above  the  fire-doors.  The 
armament  of  the  vessels  consists  of  two  torpedo  tubes  built  into  the 
bow ;  two  torpedo  tubes  placed  at  a  small  angle  with  each  other  and 
fitted  on  a  turntable  on  the  after  part  of  the  deck,  for  firing  over  the 
sides;  and  two  quick-firing  Nordenfelt  guns.  The  boats  are  fitted 
with  double  steam-steering  gear,  giving  independent  control  of  either 
lx>w  or  stern  rudder.    A  dynamo  electrical  machine,  driven  by  a 
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Brotherhood  engine,  is  fitted  in  the  galley  compartment  for  producing 
the  electric  light,  and  also  the  air-compressing  machinery  for  charging 
and  expelling  the  Whitehead  torpedoes.  The  safety  of  the  boats  is 
provided  for  by  11  water-tight  bulkheads,  each  compartment  having 
a  powerful  steam  ejector  for  discharging  water,  in  addition  to  its 
hand-pumps.  Besides  these  precautions,  there  is  also  a  centrifugal 
pump  in  the  engine-room,  driven  by  an  independent  engine,  which 
circulates  water  through  the  surface  condensers,  and  is  constructed 
to  suck  water  out  of  any  one  of  the  main  compartments.  The  trial 
was  successful,  as  the  following  tabulated  results  of  six  runs  will 
show,  the  guaranteed  speed  being  considerably  exceeded : — 


Kuob.  Engine*. 

Steam 

Jfevolatitm*. 

1 

f  B 

1  ? 

135  ' 
135 

26 
27 

373 

22-641 

2 

■ 

1 

125 
132 

26 
27 

m; 

364 

i 

27  272 

3 

8 

125 
130 

26 
27 

358 
373 

} 
} 

22-360 

4 

f  8 
P 

127 

26 
27 

361 
376 

27*692 

5 

s 

128 

26 

364 

p 

134 

27 

878 

} 

22-360 

-8 

'  s 

t  p 

132 
132 

27 
27 

359 
369 

} 

27-692 

130 

26* 

3601 
372 

24-964 

A  sister  vessel  had  her  steam  trials  on  the  14th  of  April,  1887, 
over  the  same  course,  when  the  mean  speed  obtained  was  25  ■  101 
knots. 

America. 

Tb«  This  large  passenger  and  mail  steamer,  belonging  to  the  National 

America,    jjrie^  was  purchased  by  the  Italian  Government  early  in  the  year 

1887,  and  is  intended  to  form  a  part  of  the  Italian  Navy,  and  to  be 

used  as  a  torpedo  depot  and  transport.    She  was  built  in  1884  by 

Messrs.  J.  and  G.  Thomson,  of  Glasgow. 
Her  dimensions  are — length  between  perpendiculars,  430  ft.; 

breadth,  51  ft.  3  in. ;  draught  of  water,  26  ft.  6  in. ;  displacement, 

9550  tons. 

The  horse-power  of  the  engines,  which  are  compound-vertical 
three-cylinder  type,  is  9000,  and  the  speed  of  the  ship  18£  knots. 
She  can  maintain  a  speed  of  17  knots,  with  a  consumption  of  216  tons 
of  coals  per  diem    She  is  brig-rigged. 
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NOTES  ON  THE  JAPANESE  NAVY. 

(l)  KANIWA  AND  TAKACHfflO. 

The  These  vessels  were  briefly  described  at  page  253  of  The  Naval 

Buli  Tidka-  Annual  for  1886.  Further  particulars  axe  now  given.  The  principal 
chiho.       dimensions  are :  Length,  300  ft ;  breadthr46  ft. ;  and  draught  18  ft. 

6  in. ;  with  a  displacement  of  about  3650  tons.  The  vessels  are 
constructed  of  steel  throughout.  Over  the  entire  length  and  cover- 
ing the  machinery,  boilers,  magazines,  and  steering  gear,  there  is  a 
strong  protective  deck  about  3  in.  thick,  extending  amidships  from 
about  1  ft.  above  the  water-line  to  4  ft.  below.  The  hull  is  divided 
throughout  into  numerous  water-tight  compartments.  The  ship  is 
fitted  with  two  military  masts,  mounting  two  Gatling  guns  behind 
shields  in  each  top,  but  no  sails  arc  carried. 

The  armament  is  placed  on  the  upper  deck  and  is  powerful.  At 
the  bow  and  stern  two  35-calibre  10-in.  guns  are  mounted  on 
revolving  centre-pivot  carriages,  giving  an  uninterrupted  arc  of  fire  of 
240  deg.  The  mountings,  which  were  designed  at  Elswick,  present 
many  novel  points.  The  training  is  effected  by  means  of  hydraulic 
engines  placed  directly  under  each  gun  beneath  the  protective  deck, 
so  as  to  be  secure  from  injury.  A  shaft  is  led  up  to  the  deck  and 
engages  by  means  of  a  pinion  in  a  rack  fixed  to  the  base  of  the  re- 
volving carriage.  There  are  two  engines  to  a  gun,  each  capable  by 
itself  of  performing  the  rotation — a  duplication  of  parts  which  greatly 
diminishes  the  risk  of  accident  The  working  platform,  which  is  in 
rear  of  the  gun,  provides  space  for  the  crew  and  contains  the  mech- 
anism connected  with  the  elevation  and  training ;  it  revolves  with 
the  carriage,  the  crew  being  sheltered  by  a  steel  shield.  The  car- 
riage is  fitted  with  Yavasseur  compressors,  and  the  gun,  after  dis- 
charge, returns  automatically  into  position  of  firing,  The  elevation 
is  easily  performed  by  simple  gearing,  whilst  the  loading  is  carried 
out  at  a  fixed  station  placed  amidships  and  protected  by  stout  steel 
armour,  within  which  are  situated  the  hydraulic  rammer  and  hoists 
for  the  charges  and  projectiles. 

Spaced  along  each  broadside  on  sponsons  are  six  6-in.  guns, 
also  35  calibres  in  length,  with  a  horizontal  range  of  130  de£, 
mounted  on  Vavasseur  centre-pivot  automatic  carriages,  covered  by 
steel  shields,  and  along  the  upper  works  at  every  available  space  are 
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placed  a  large  number  of  Nordenfelt  machine  guns.    On  the  ends  of  ™*iwa 
the  bridge  are  situated  two  6-pounder  rapid  fire  guns.  and  Taka- 

A  eomiing  tow  of  steel  armour  stands  on  the  forward  bridge  and  chiho' 
within  it  axe  placed  the  engine-room,  telegraphs  and  rarioua  voice 
tubes,  the  hydraulic  steering  wheel,  the  directors  for  simultaneous 
electric  firing  of  the  gansy  &c 

l?our  powerful  arc  lights  are  placed  on  elevated  stations  at  either 
end  of  the  forward  and  after  bridges,  capable  of  covering  with  their 
rays  the  entire  space  surrounding  the  ship.  The  engine-rooms, 
stokeholds,  magazine  and  shell-rooms,  and  other  compartments  below 
the  protective  deck,  are  illuminated  by  incandescent  electric  lamps, 
as  are  also  the  coal  bunkers  on  that  deck  and  the  captain's  state- 
rooms. 

'  The  total  coal  stowage  is  800  tons,  capable  of  driving  the  si  dp 
about  9000  miles-  at  a  speed  of  13  knots. 

The  number  of  officers  and  crew  is  about  325. 

At  the  official  trial  of  the  N&niwa  a  mean  speed  of  18*72  knots 
was  obtained  with  7236.  indicated  horse-power. 

(*>  Ukxbil 

The  TJnebi  fast  protected  twin-screw  cruiser  referred  to  at  page  TheUnebi. 
253  of  The  Naval  Annual  for  1886,  and  built  at  Havre  for  the 
Japanese  Government,  was  launched  on  the  5th  of  April,  1886,  and 
left  Singapore  for  Yokohama  in  December  of  the  same  year.  The 
ship  was  built  of  steel  and  of  the  following  dimensions  : — Length, 
321£  ft ;  breadth,  43  ft. ;  mean  draught  of  water,  18  ft.  9  in. ;  dis- 
placement, 3650  tons.  The  armament  consisted  of  four  24-centi- 
nietre  B.L.R.  guns,  four  15-centimetre  B.L.R.  guns,  machine-guns,  and 
four  tubes  or,  launching  carriages  for  Whitehead  torpedoes.  A  steel 
protective  deck,  2$  in.  thick,  covered  the  machinery  and  magazine 
spaces. 

In  September,  1886,  she  completed  her  steam  trials  very  satisfac- 
torily. The  horse-power  obtained  was  7000,  and  the  mean  speed 
18£  knots. 

It  appears  that  nothing  has  been  heard  of  this  ship  since  she  left 
Singapore  at  the  date  above  named. 

(3)   Coast  Defence  Cruisers. 

The  Japanese  Government  in  January  of  this  year  ordered  two 
Coast  Defence  ships  to  be  built  by  contract  at  La  Seyne,  near  Toulon, 
from  the  designs  of  their  engineer,  M.  Bertin. 
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They  are  to  be  295  ft.  long,  50  ft.  6  in.  wide,  extreme  draught  of 
water  21  ft  2  in.,  and  displacement  4140  tons.  The  horse-power  of 
the  triple  expansion  engines  is  to  be  5400  and  the  speed  16  knots. 
The  armament  will  consist  of  one  32-centimetre  B.L.R.  gun,  eleven 
12-centimetre  guns  of  the  same  description,  six  quick-firing  guns,  and 
twelve  machine-guns.  Also  four  fish  torpedo  dischargers — one 
forward,  one  aft,  and  one  on  each  broadside.  A  heavy  protective 
steel  deck  will  protect  the  vitals  of  the  ship. 

(*)   Sea-Going  Torpedo  Boat,  Built  by  Messrs.  Yarrow. 

This  vessel,  which  has  some  of  her  vital  parts  protected  with  one- 
inch  steel  plates,  is  166  ft  long  by  19  ft  beam,  and  she  will  be 
propelled  by  twin  screws  driven  by  engines  indicating  1400  horse- 
power, from  which  a  speed  of  nineteen  to  twenty  knots  an  hour 
may  be  reasonably  expected.  The  vessel  has  already  been  shipped 
in  pieces  to  Japan,  where  she  will  be  put  together.  The  armament 
will  consist  of  two  torpedo  tubes  placed  forward  for  direct  ahead  firing, 
the  torpedoes  being  ejected  by  gunpowder.  There  will  also  be  amid- 
ships and  aft,  on  the  deck,  turntables,  upon  each  of  which  will  be 
mounted  two  torpedo  guns,  placed  at  an  acute  angle  with  one  another 
and  arranged  for  firing  over  the  side.  These  guns  by  being  nearly 
but  not  quite  parallel  with  each  other,  if  fired  simultaneously,  will 
very  materially  increase  the  probability  of  the  vessel  aimed  at 
being  hit. 
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THE  NAVAL  ANNUAL. 


NOTES  ON  THE  NETHERLANDS  NAVY. — 
UN  ARMOURED  SHIPS. 


Johan 

WUlcm 

Friso. 


(*)     JOHAX  WlLLEM  FltlSO. 

The  Johan  "Willem  Friso,  the  last  of  six  large  cruisers,  was  laid 
down  in  1883,  and  was  launched  during  1886.  Her  sisters  are  the 
Atjeh,  Tromp,  Koningin  Emma  der  Nederlanden,  De  Ruyter  and 
Van  Speyk.  Tliey  are  all  built  of  iron  and  steel,  sheathed  with  wood 
to  four  feet  above  the  load  water-line,  and  coppered.  They  are  all 
full-rigged  ships.  Their  dimensions  are  given  in  the  alphabetical 
list  of  unarmoured  ships.  The  armament  of  each  is  six  17-centi- 
metre Krupp  b.l.  guns,  one  forward,  one  abaft,  and  two  on  eacli 
broadside,  eight  12-centimetre  guns  of  the  same  kind  on  the  broad- 
side, and  six  machine  guns. 

The  horse-power  of  the  engines  is  about  3000,  and  the  speeds  at 
the  mile  varied  from  141  knots  to  14*7  knots.  The  coal  supply  is. 
380  tons— sufficient  to  enable  them  to  steam  above  3000  knots  at 
a  10-knot  speed.    The  complement  of  men  and  officers  is  340. 
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:7ti  THE  NATAL  ANNUAL. 


NOTES  ON  THE  NORWEGIAN  NAVY. 

Efeccn  Gunboats. — Brage,  Glommen,  Gor,  Lougen,  Nor,  Riukan. 
Sarpen,  Tyr,  Uller,  Vale,  Vidar  (189  to  280  tons;  100  U>  45«> 
indicated  horse-power). 

Sixteen,  smaller  Gunboats. — Aasgardsrand,  Arendal,  Brcvig,  Dverg. 
Ilorten,  Karmo,  Kongsberg,  Kristiansand,  Langesund,  Laurvig, 
Ijllesand,  Nok,  Torsgrund,  Skien,  Skudernoes,  Tousberg  (55  tons, 
70  indicated  horse-})ower) ;  each  armed  with  1  5&-inch  gun.  Trold 
(07  tons;  65  indicated  horse-power)  ;  also  several  smaller  gun  boats. 

Torpedo  boats. — Six  first-class ;  one  second-class ;  and  one  Miner. 

Paddle  steamer,  transport,  training  ships,  &c. 


PERU. 

Since  the  war  with  Chili  the  Peruvian  Navy  has  been  much 
reduced,  and  comprises  only  the  following  seagoing  steamers : — 

Diogenes  and  Lima  (late  Socrates),  built  in  1881,  of  17(H)  ton* 
displacement,  1800  horse-power,  and  10-knot  speed;  also  Callao, 
Colon,  Duque  de  Guisa,  Iquique,  Lerzundi,  Kimac  (2100  tons,  13 
knots),  Tumbez,  and  the  training  frigate  Apurimac. 
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PORTUGAL. — UN  ARMOU RED  SHIPS. 


a  Hi 


379 


Gunloats.—Two  building  of  steel,  of  220  tons  displacement  and 
380  horse-power. 

Torpedo  boat. — Espadarte,  of  19  knots  speed. 

Three  torpedo  boats,  110  feet  long,  12  feet  broad,  65  tons  dis- 
placement, 700  indicated  horse-power,  20  knots  speed,  built  at 
Poplar  in  1886. 

Torpedo  vessel. — Fulininante. 

Three  transports,  seven  screw  steamers  built  and  building,  besides 
training  ships,  yachts,  &c. 


ROUMANIA. 

The  Kingdom  of  Eoumania  has — 

Five  gunboats  of  small  size  (45  to  110  tons). 
Two  paddle  yachts,  Romania  and  Stefancel  Maiv. 
One  screw  steamer  (2  guns,  2  machine  guns). 
One  towing  torpedo  steamer. 
Two  second-class  torpedo  boats. 
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TUB  NAVAL  ANNUAL, 


NOTES  ON  THE  RUSSIAN  NAVY. — 
.     .  ARMOURED  SHIPS. 

(l)   Catherine  II.,  TchesmS,  Slvope. 

Catlierine  These  sliips  of  the  Black  Sea  Fleet,  which  are  alike  in  design,  were 
Tchesme*,  partially  described  in  The  Naval  Annual  for  1886,  at  page  264.  The 
fiinope.      firgt  t,wo  were  laid  down  late  in  1883,  and  were  launched  in  May 

1886.    The  Sinope  was  laid  down  in  April  1884,  and  was  launched 

in  June  1887. 

They  are  built  of  iron  and  steel,  and  are  sheathed  with  wood  and 
coppered.  Their  dimensions,  displacement,  aud  horse-power  of 
engines  are  given  on  the  alphabetical  lists. 

The  armament  consists  of  six  12-inch  B.L.R.  guns,  mounted  in 
pairs  in  barbette  in  a  large  central  pear-shaped  citadel,  on  Moncrieff 
disappearing  mountings ;  six  6-inch  b.lr.  guns  on  the  broadside  on 
the  gun  deck,  and  one  6-inch  b.l:  aft  on  the  same  deck,  and  seven 
machine-guns.    She  has  also  seven  fish  torpedo  dischargers. 

The  armour  protection,  which  was  manufactured  by  Cammell  of 
Sheffield,  consists  of  a  complete  belt  of  compound  armour,  16-in. 
thick,  and  a  complete  steel  deck  3-in.  tluck.  The  armour  on  the 
citadel  is  14-in.  thick. 

The  engines  of  the  Catlierine  II.,  which  are  of  the  compound  three- 
cylinder  vertical  tyj>e,  were  built  at  the  Baltic  Works,  at  St.  Peters- 
burg, and  are  intended  to  develop  11,1)00  horse-power  and  to  give  the 
ship  a  speed  of  16  knots.  The  engines  of  the  Tchesine'  of  the  same 
type  were  built  by  Cockerill,  in  Belgium.  Those  of  the  Sinope  are 
of  triple  expansion  type  and  will  probably  develop  under  forced 
draught  13,000  horse-power.  They  were  built  by  Napier,  of  Glasgow. 
The  entire  cost  will  be  about  £900,000  for  each  vessel. 

(*)  Alexander  II.  and  Emperor  Nicholas. 

Alexander  The  Alexander  II.  (briefly  described  on  page  264  of  The  Kami 
Emperor  Annual  for  1886),  and  the  Emperor  Nicholas  are  of  the  same  typo 
Nirtiolw.  and  dimertsidns."  The  former' was  laid  down  in  November  1885,  at 
the  Admiralty  Works,  St.  Petersburg,  and  launched  in  July  1 887. 
The  second  was  laid  down  in  July  1886,  at  the  works  of  the  Franco- 
Russian  Company,  at  St.  Petersburg.  Their  dimensions,  displace- 
ment, and  horse-power  of  engines  are  given  in  the  alphabetical  list 
of  armoured  ships.   They  are  built  of  iron  and  steel,  sheathed  with 
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wood  and  coppered.    They  are  brig-rigged,  and  will  have  a  comple-  ^^JJ^61, 
ment  of  men  and  officers  of  570.    The  armour  protection  consists  of  Kmperor 
a  complete  belt  9-ft.  wide,  of  a  maximum  tluckness  of  14-in.,  a  pear-  ^c^1"*- 
shaped  barbette  forward  covered  with  10-in.  armour,  and  a  complete 
curved  steel  deck  3-in.  thick. 

The  armament  is  to  consist  of  two  12-in.  B.R.L.  guns  in  the  bar- 
bette, four  9-in.  b.L.K.  gurts,  eight  C-in.  guns,  and  four  3^-in.  gims 
of  the  same  description,  -4  Q.r.  guns,  and  G  machine-guns. 

(3)    Admiral  Naciiimoff. 

A  Russian  ironclad,  modelled  on  the  Imperieuse,  arrived  at  The 
( 'ronstadt,  at  Midsummer  1887,  from  the  Baltic  Engineering  Works.  x2ShS»ff 
at  St.  Petersburg,  to  receive  her  artillery,  &c,  aboard,  preparatory  to 
being  attached  to  the  Baltic  Fleet   The  Admiral  XachimofV  is  330-ft 
long  (the  Imperieuse  is  315  ft.),  61 -ft.  broad  (the  Imperieuse  is  02  ft.) 
and  has  a  displacement  of  7782  tons  as  compared  with  the  7000  tons 
of  the  English  vessel,  as  designed.    Tlie  contract  for  the  ironclad  was 
signed  in  July  1884,  and  the  launch  took  place  in  October  the  following 
year.    Last  October  the  official  trials  took  place,  when  the  engines 
(two  triple-expansion  engines  of  4000  indicated  horse-power  each) 
worked  up  to  4500  horse- power,  and  realised  a  speed  of  17^  knots. 
The  hull  of  the  Nachimoff  is  built  entirely  of  Russian  metal,  tlie  steel 
being  manufactured  at  the  Putiloff  Works,  at  St.  Petersburg.  The 
armour-plating,  which  ranges  in  thickness  from  6- in.  to  12-in.,  was 
rolled  at  the  Kolpina  Steel  Works,  where  Messrs.  Cammell  and  Co. 
have  established  an  armour  rolling-mill  for  the  Russian  Government. 
Without  armour  and  fittings  the  hull  has  cost  £202,000  ;  the  engines, 
without  auxiliary  mechanism,  £128,000.    The  pumps  are  of  the 
Gwynne  description,  and  the  fire-engines  are  l>eing  supplied  by 
Messrs.  Shand  and  Mason.    The  two  torpedo  cutters,  which  the  iron- 
clad carries,  have  l>een  built  by  Messrs.  Crichton  and  Co.,  of  Abo- 
Finland.    The  machine-guns  used  are  of  the  Hotchkiss  description, 
and  the  vessel  is  fitted  with  a  tube  and  launching  carriages  for 
discharging  lo-fL  Whitehead  torpedoes. 
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Two  corvettes,  Varyag  and  Vevoda ;  one  cruiser,  Europa ;  two  gun- 
vessels,  Gaidamak  and  Izoovod,  and  two  gun  boats,  Kartesh  and 
Otliv,  are  used  for  Harbour  Service  only. 

Gunboats,  Staunch  class  (Baltic  Fleet). — Burja,  Burun,  Dozd,  Grad, 
Groza,  Jorz,  Mina,  Snjeg,  Turza,  Wichr,  Yersh  (258  to  402  tons,  195 
to  472  I.H.P.). 

Gunboats  {Baltic  Fleet). — Korsun,  191  tons,  and  Szit,  240  tons. 
Also  two  building.    Seven  "  steamers  "  building. 

Steamers  (Oun  vessels,  Despatch  vessels,  dtc.)  (Black  Sea  Fleet). — 
Abin,  Ablanova,  Batjuska,  Bogot,  Boltun,  Bratec,  Brestovitz, 
Matuska,  Rodimyi,  Sestrica,  Tuabse  (90  to  298  tons). 

Steamer  (Siberian  Squadron). — Amur  (190  tons). 

Also  yachts,  training  ships,  paddle  steamers,  and  the  Caspian  and  . 
Lake  Aral  Flotillas  of  small  vessels.     Among  the  yachts  is  the 
circular  ship  Opit,  formerly  the  Livadia. 

Torpedo  boats  (Baltic  Fleet)— built  and  building— ten  over  100  feet 
in  length,  viz.,  eight  of  the  Sweaborg  class  and  two  of  the  Wiborg  " 
class ;  seventy-four  over  70  feet  and  under  100  feet,  twenty  under 
70  feet,  twenty-one  not  carrying  Whitehead  torpedoes.  r 

Torpedo  boats  (Black  Sea  Fleet) — built  and  building — twelve  over 
100  feet  in  length,  mainly  of  the  Batoum  type,  five  between  70  feet 
and  100  feet,  sixteen  under  70  feet  in  length,  three  not  carrying 
Whitehead  torpedoes. 

Torpedo  boats  (Siberian  Squadron). — Six  under  70  feet  in  length. 
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NOTES  ON  THE  RUSSIAN  NAVY.— 
UNAEMOURED  SHIPS. 


(*)  Admiral  Korniloff. 


This  largo  protected  twin-screw  steel  cruiser  for  the  Russian  Admir.il 
Government  was  laid  down  at  St.  Nazaire  in  the  latter  part  of  the  IXSXUU 
year  1885,  and  was  launched  on  9th  of  April,  1887.    She  is  built  of 
steel,  and  sheathed  with  wood  and  coppered. 

She  has  a  curved  steel  deck  protecting  the  engines,  boilers,  &c,  of 
a  thickness  of  2|  in.,  and  between  this  deck  and  that  above,  the  space 
is,  as  usual  in  such  ships,  divided  into  a  large  number  of  water-tight 
compartments,  and  the  several  hatchways  are  protected  by  coffer- 
dams. The  dimensions,  displacement  and  horse-power  of  the  triple 
expansive  engines  are  given  in  the  alphabetical  list  of  unarmoured 
ships.    The  expected  speed  is  19  knots. 

The  armament  is  fourteen  16-centimetre  b.l.  guns,  four  of  which 
are  mounted  on  sponsons  giving  bow  and  stern  fire;  six  quick- 
firing  guns  and  ten  machine  guns.  She  has  also  several  fish  torpedo 
dischargers. 

(a)   Rynda  Class. 
It  is  stated  that  orders  have  been  given  for  the  construction  of  Bynda 


six  more  ships  of  this  class,  which  are  described  in  the  alphabetical  Uu8e 
list  of  unarmoured  vessels,  and  in  TJtc  Naval  Annual  for  1886,  at 
p.  270. 

(3)     COREETZ,  MaXCHOORIA. 

These  small  twin-screw  cruisers,  210  ft.  long,  35  ft.  broad,  10  ft.  Coreetz, 
draught  of  water,  and  displacement  of  1200  tons,  were  launched  at  JJjJj^ 
the  end  of  the  year  1886 ;  the  former  at  Stockholm,  and  the  latter  at 
Copenhagen.    They  are  now  completed. 

The  horse-power  of  the  engines  is  expected  to  be  2000. 

The  armament  is  two  8-inch  b.l.  guns,  one  6-inch  diameter,  two 
6-pounder  quick-firing  guns,  four  machine  guns,  and  two  fish  torpedo 
dischargers. 

Three  others  of  the  same  type,  dimensions  and  speed,  viz.  Uraletz, 
Teretz,  and  Kubanetz  (referred  to  on  p.  269  of  T/ie  Naval  Annual 
for  1886),  were  laid  down  at  Sebastopol  in  1886,  and  their  machinery 
i3  being  manufactured  at  the  Motala  Works,  Sweden. 

Three  others  of  the  same  type,  size  and  speed — Zaporojetz,  Donetz, 
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Coreetz,  Chernomoretz — (also  referred  to  in  the  The  Naval  Annual  for  1886), 
^hooria.     were  kid  down  at  Nicolaieff  in  1886,  and  with  the  three  others  are 

now  on  the  point  of  completion.    The  machinery  for  the  last  three 

is  being  manufactured  by  Napier,  of  Glasgow. 

(*)  ILYEN. 

ilyen.  This  vessel,  which  was  laid  down  at  the  Baltic  Works  in  December 

1885,  has  a  complete  steel  deck.  The  dimensions  are  given  in  the 
alphabetical  list  of  unarmoured  vessels.  She  was  originally  intended 
to  have  a  single  screw.  After  experiments  made  with  a  torpedo 
boat  it  was  decided  to  fit  the  vessel  with  twin  screws.  The  engines 
are  triple  expansions,  designed  by  Napier,  of  Glasgow,  but  manu- 
factured at  the  Baltic  Works.  There  are  four  boilers,  two  of  them 
being  of  the  locomotive  type.  The  supply  of  coal  is  97  tons,  and  the 
complement  of  men  and  officers  109. 

On  trial,  the  horse-power  developed  was  3550,  and  the  speed  of 
the  vessel  19-67  knots.    On  a  later  trial  a  speed  of  20-1  knots  was 
Captain     reached.    The  Captain  Sacken  is  a  sister  vessel  to  Ilyen,  and  was 
Sftcken.     ^  down  at  Nicolaieff  in  18g6j  ^  menti0ned  in  Tht  Naval 

Anmud  for  that  year. 

Wiborg. 

• 

Wiborg.  This  vessel,  which  was  built  by  Messrs.  J.  and  G.  Thomson,  of 
Glasgow,  is  148  ft.  long  over  all,  17  ft.  beam,  and  9  ft  6  in.  depth  at 
the  middle.  Her  displacement  with  coals  on  board  for  1200  knota 
steaming  at  10  knots  por  hour,  with  stores  and  equipment  for  twenty- 
four  men,  and  with  her  armament  and  outfit  complete  for  a  fifteen 
days'  cruise,  is  125  tons,  but  as  the  bunker  capacity  is  sufficient  for 
3600  knots,  steaming  at  10  knots,  she  will  generally  leave  port  at 
a  displacement  of  160  tons.  Her  general  arrangement  of  torpedo 
armament  forward  is  not  very  different  from  that  of  the  smaller 
torpedo  boats.  She  has  two  19-ft.  tubes  in  the  bow,  but  she  has 
in  addition  a  19-ft,  broadside  tube  on  the  deck.  Her  gun  arma- 
ment consists  of  two  37-mm.  Hotchkiss  revolving  cannon  placed 
forward  abreast  of  the  funnels.  The  magazine  of  this  vessel  is 
directly  under  the  guns,  but  is  well  protected  by  being  below  the 
water-line.  The  conning  tower  is  thickly  plated  on  the  front,  and 
the  chain  locker  on  the  deck  immediately  in  front  of  it  aids  con- 
siderably in  the  protection  of  the  telegraphs,  steering  gear,  and  voice 
pipes  contained  in  it  The  forward  part  of  the  deck  in  wake  of  the 
torpedo  tubes  is  covered  with  thick  plating  to  protect  the  tubes  and 
the  men  working  at  them.   The  machinery  and  boilers  have  coal 
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bunkers  completely  surrounding  them,  thereby  affording  a  double  Wiborg. 
skin  and  a  protection  from  gun-fire.  The  boilers  are  in  two  separate 
compartments.  With  one  boiler  damaged  the  vessel  will  travel  at 
17£  knots,  or  with  one  engine  damaged  at  about  17  knots.  The 
engine-room  contains,  including  the  main  engines,  thirteen  distinct 
fiets  of  machinery.  Steam  starting  gear  is  fitted  for  facility  in 
handling  the  engines.  The  vessel  is  fitted  with  thirty  incandescent 
lights,  and  a  search  light  of  12,000  candles.  The  masthead  and  side 
lights  are  electric. 

The  vessel  is  divided  into  twenty-two  water-tight  compartments. 
In  the  crew  space,  for  about  3  ft  in  the  vicinity  of  the  water-line 
the  vessel  has  a  double  side,  divided  longitudinally  into  small 
compartments  each  about  3  ft.  long.  The  total  pumping  power  in 
this  sliip  is  2000  tons  per  hour,  so  that  she  cau  pump  out  a  quantity 
of  water  equal  to  her  own  displacement,  in  four  minutes.  The  vessel 
is  fitted  with  a  bow  rudder,  which  adds  to  her  turning  capability. 


SARAWAK. 

Gunboat.— Aline :  length,  142  ft.  6  in. ;  beam,  21  ft.  3  in. ;  tonnage, 
175  ;  35  nom.  H.P. ;  2  guns ;  launched  1875.  Lorna  Doone ;  length, 
103  ft.  4  in. ;  beam,  17  ft.  2  in. ;  tonnage,  118 ;  40  nom.  H.P. ; 
2  guns ;  launched  1881. 

Paddle  steamer,  Aden.    Three  armed  launches  (50  to  100  tons). 


SIAM—  Unarmoured  Ships. 

Two  corvettes  (1000  tons,  8  guns) ;  three  gun-vessels ;  two  gun- 
boats ;  yachts,  and  small  craft. 

■ 
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NOTES  ON  THE  SPANISH  NAVY. — 
ARMOURED  SHIPS. 

(*)  Pelayo. 

The  ironclad  Felayo,  launched  in  1887,  has  been  built  at  La  The 
Seyne  for  the  Spanish  Government,  upon  plans  that  have  been  fur-  PeIaJ°- 
nished  by  the  builders.  The  contract  for  this  ship  was  signed  in 
November  1884,  and  the  stipulated  date  for  her  completion  is  January 
1888,  when  she  is  to  be  handed  over  to  the  Spanish  Admiralty, 
completely  fitted,  and  ready  for  active  service.  The  builders  con- 
tracted to  furnish  not  only  the  vessel  complete  with  engines,  masting, 
and  all  the  auxiliary  machinery  and  plant,  but  also  the  gun  carriages, 
platforms,  and  hydraulic  machinery  for  the  working  of  the  large 
guns,  which  will  be  mounted  on  the  four  barbette  towers  on  the  upper 
deck,  and  the  plant  for  electric  lighting,  including  projectors  for 
search  lights.  The  heavy  guns  will  also  probably  be  made  by  them 
at  their  Havre  factory. 

The  principal  dimensions  of  the  Pelayo  are : — Length,  330  ft. ; 
greatest  beam  outside  armour  at  the  water-line,  66  ft.;  draught, 
24  ft.  11  in. ;  displacement,  9900  tons.    With  forced  draught  the 

over  8000  horse-power,  and  the  speed 
obtained  should  then  reach  16  knots. 

The  Pelayo  is  built  wholly  of  steel  The  hull  is  constructed  upon 
the  cellular  system,  and  is  protected  by  an  armoured  deck  situated 
above  the  load  water-line,  where  a  belt  of  armour  plating  extends 
from  end  to  end  of  the  vessel.  Above  its  protected  portion,  the  hull 
is  of  slight  construction. 

A  double  bottom  extends  along  the  greater  length  of  the  ship,  and 
is  divided  into  98  water-tight  compartments.  The  hull  above  this 
double  cellular  bottom  is  again  divided  in  compartments  by  16  trans- 
verse bulkheads ;  while  the  engine-room,  stokeholds,  and  the  central 
magazine  are  divided  by  a  longitudinal  central  water-tight  bulkhead, 
which  rises  from  the  inner  skin  to  the  underside  of  the  armoured 
deck.  All  these  compartments,  as  well  as  those  of  the  double  bottom, 
are  in  connection  with  a  collecting  pipe  11*8  in.  in  diameter,  which 
extends  from  bow  to  stern,  and  serves  as  the  suction  for  two  centri- 
fugal pumps,  each  of  which  can  discharge  500  tons  of  water  per  hour. 
The  coal  bunkers,  which  hold  about  700  tons,  are  placed  on  each  side 
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Th©  of  the  stokehold  to  afford  additional  protection.  The  powder  and 
PeUyo.  |  makings  ^  arranged  in  three  groups  near  the  turrets  that 

they  serve.  They  are  fitted  with  very  complete  plant  for  handling 
the  ammunition,  which  is  lifted  direct  to  the  guns. 

There  are  twelve  boilers,  placed  in  four  stokeholds,  in  pairs  back 
to  back.  The  grate  surface  is  about  820  square  feet,  and  the  heating 
surface  is  nearly  23,300  square  feet.  Four  fans  supply  air  to  the 
stokeholds  when  the  maximum  engine  power  is  required.  The  main 
engines,  which  are  placed  near  the  boilers,  in  two  independent  groups, 
are  of  the  vertical  inverted  type,  and  each  drives  one  of  the  twin 
screws.  Each  group  comprises  two  engines  driving  on  to  the  same 
shaft.  These  engines  are  compound  expansion,  so  that  each  group 
has  four  cylinders  and  two  condensers.  There  are  also,  in  each 
engine-room  two  auxiliary  engines  to  work  the  circulating  pump  of 
the  main  engines,  two  starting  engines,  and  two  fan  engines  for 
ventilating  the  engine-room. 

There  are  two  other  decks  above  the  protected  one,  and  the  ships' 
side  rises  in  consequence  to  a  considerable  height  above  the  water. 
The  upper  deck  is  armed  with  a  battery  of  12-centimetre  guns. 
In  the  battery  and  in  the  lower  'tween  deck,  quarters  are  provided 
for  the  admiral,  the  staff,  the  officers,  the  midshipmen,  and  engineers. 
There  are  also  two  very  airy  and  spacious  hospital  wards. 

The  armament  of  the  Pelayo  is  as  follows  : — Upon  the  upper  deck 
are  four  barbette  towers  for  the  heavy  guns.  Two  of  these,  armed 
with  32-centimetre  guns,  are  placed  one  forward  and  the  other  aft 
The  two  others,  each  armed  with  a  28-centimetre  gun,  are  placed 
amidships,  one  on  each  side  ;  three  of  these  barbettes  are  so  placed  that 
the  axis  of  the  guns  is  25  ft.  4  in.  above  the  water-line.  The  forward 
barbette  is  still  higher,  being  so  raised  above  the  hurricane  deck  as 
to  lift  the  gun  to  a  height  of  28  ft  10  in.  above  the  water-line. 

These  four  barbettes  are  provided  with  Canet  gun  carriages,  slides, 
platforms,  and  hydraulic  lifts.  This  arrangement  adopted  by  the 
Spanish  Government,  which  is  similar  to  that  on  the  French  iron- 
clad Marceau,  allows  the  guns  to  be  loaded  in  any  position,  thus 
avoiding  the  serious  inconvenience  of  having  to  run  them  back  to  a 
special  position  in  order  to  load. 

The  upper  broadside  battery  comprises  twelve  12-centimetre  guns 
(Hontoria  system),  placed  six  on  each  side,  and  a  16-centimetre 
Hontoria  gun  is  placed  forward  on  the  upper  deck,  directly  under  the 
hurricane  deck.  The  armament  also  includes  a  large  number  of 
Hotchkiss  37-millimetre  revolving  guns  and  quick-firing  37-milli- 
metre and  47-millimetre  guns,  placed  on  the  deck,  in  the  tops,  and 
in  various  positions  on  the  upper  deck.   The  Pelayo  will  be  fitted 


SPAIN— ARMOURED  SHirS. 


to  receive  seven  torpedo  dischargers  (SchwaifczkofTs  system),  placed  The 
upon  the  ironclad  deck.  PeIa 

The  armour  plates  are  of  steel  and  are  made  at  Creusot.  In 
October  last  the  first  lot  of  plates  passed  proof  successfully,  the  trial 
of  a  plate  chosen  by  the  Spanish  commission  being  subjected  to 
severe  tests.  The  barbette  towers  and  the  ammunition  tubes  are 
protected  by  steel  plates  also  made  at  the  Creusot  Works.  Some 
additional  protection  is  furnished  by  the  ironclad  deck  3*94  in.  thick, 
which  extends  the  whole  of  the  length,  and  which  protects  the  vital 
parts;  all  openings  in  this  deck  are  secured  by  iron  hatches  1181  in. 
thick  and  39  in.  high. 

The  Pelayo  has  two  low  military  steel  masts.  These  carry  double 
tops  armed  with  machine  guns.  The  ship's  rig  is  that  of  a  fore  and 
aft  schooner,  but  the  total  sail  area  is  insignificant. 
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NOTES  ON  THE  SPANISH  NAYY. — 
UNARMOURED  SHIPS. 

Besides  paddle  vessels,  Ferrolano,  Gaditano,  Liniers,  and  training 
ships  and  transports,  there  are  on  the  Spanish  lists  : — 

Gunboats.  —  Alsedo,  Cocodrillo,  Cuba  Espanola,  Eulalia,  Paz, 
Pelicano,  Pilar,  Salamandra  (216  to  242  tons),  199  to  240  indicated 
horse-power. 

Small  steamers,  classed  as  third  class  gunboats,  forty-three  (33  to 
179  tons). 

Torpedo  Gunboat  El  Destructor,  of  458  tons,  3800  horse-power, 
and  22  *  56  knots  speed. 

Torpedo  boats. — Two  seagoing  torpedo  boats  of  the  Ariete  type,  of 
26*11  knots  speed;  two  torpedo  boats  of  the  Falke  type,  108  tons 
displacement,  and  23  knots ;  and  ten  other  first  class  boats. 

(l)   Reina.  Regente. 

The  Royal  Spanish  cruiser,  Reina  Regente,  proceeded  down  the  Reina 
Clyde  on  the  10th  of  October,  1887,  for  her  official  trial  under  Re^ntc 
steam. 

For  four  hours  continuously  she  is  stated  to  have  been  propelled 
at  the  rate  of  20  *  73  knots  an  hour.  The  Reina  Regente  belongs  to 
the  "protected"  type  of  ship,  and  is  the  largest  of  that  type  yet 
built  in  this  country. 

For  protection  she  depends  partly  upon  an  armoured  deck  of  steel 
±1  in.  thick  on  the  sloping  sides,  and  3  in.  in  the  flat  portion  at 
the  middle;  and  partly  upon  the  large  subdivision  of  the  ship  above 
and  below  the  protective  deck.  Between  the  protective  deck  and  the 
one  immediately  above  it,  i.e.  between  wind  and  water,  there  are 
eighty-three  separate  compartments.  Most  of  these  are  used  for 
coal  bunkers,  and  it  is  here  that  most  of  the  coal  is  stowed,  only 
160  tons  being  stowed  below  the  protective  deck. 

Below  the  protective  deck  there  are  no  less  than  sixty  separate 
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Regente. 


compartments.  A  double  bottom  extends  from  side  to  side,  and 
throughout  the  whole  length  of  the  ship. 

The  engines  consist  of  two  sets  of  the  triple  expansion  type,  and 
they  are  placed  horizontally  in  separate  compartments  immediately 
under  the  protective  deck.  The  sliip  is  propelled  by  twin  screws, 
each  driven  by  one  set  of  engines,  and  supplied  by  steam  from  four 
boilers.  The  power  developed  on,  this  trial  was  equal  to  11,000 
horses.  This  in  a  vessel  of  the  size  is  very  great.  Her  length  is 
330  ft.  over  all,  318£  ft.  between  the  perpendiculars;  breadth  50£  ft., 
and  draught  of  water  20  ft.;  displacement  at  this  draught,  with 
500  tons  of  coal  on  board,  is  5000  tons.  The  armament  includes  four 
24-centimetre  Hontario  (21-ton)  guns,  six  12-ccntimetre  Hontario 
guns,  eight  6-pounder  Nordenfelt  guns,  eight  small  machine  guns, 
and  five  above-water  torpedo  tubes,  viz.  two  forward,  one  on  each 
broadside,  and  one  abaft.  There  are  no  less  than  forty-three  separate 
engines  on  board.  The  vessel  is  also  fitted  with  two  powerful  search 
lights. 


(3)   Isla  de  Luzon;  Isla  de  Cuba. 


Isla  do 
Luzon ; 
Isla  de 
Cuba. 


These  small  steel  cruisers  were  built  at  Elswick,  and  launched  at 
the  end  of  the  year  1886.  Their  length  is  185  feet,  breadth  30  ft., 
mean  draught  of  water  11  ft.  6  in.,  displacement  1030  tons.  There 
are  triple  expansion  engines  of  2200  horse-power,  and  the  speed 
16  knots.  The  armament  consists  of  six  12-centimetre  b.l.  guns, 
and  four  quick-firing  Hotchkiss  guns. 


(3)   El  Destructor. 


EIDc- 


The  Destructor  was  built  by  Messrs.  James  and  George  Thomson,  of 
Glasgow,  for  the  Spanish  Government.  She  attained  on  trial  a  speed 
of  22*6  knots  as  the  mean  of  two  runs,  each  of  three  hours'  duration. 
Her  consumption  trials  showed  that  she  had  a  radius  of  action  of 
about  5500  knots,  at  a  speed  of  about  10  knots.  She  is  well 
subdivided,  but,  excepting  abreast  of  the  engines  where  she  has 
thick  plating  on  the  bunker  side  for  protection  against  machine 
gun-fire,  she  has  only  coal  protection  throughout.  Her  machinery 
consists  of  four  locomotive  boilers,  each  in  separate  compartments, 
and  two  sets  of  vertical  engines,  also  in  separate  compartments.  She 
has  three  torpedo  tubes,  two  worked  from  the  bow,  and  one  through 


Digitized  by  Google 


SPAIN. — UNAItMOURED  SHIPS. 


401 


the  stern.    She  has  also  one  9-centimetre  gun  on  the  forecastle,  four  El  Do- 
G-pounders,  and  two  42-inillimetre  Hotchkiss  revolvers.  She  carries  Btract01 
a  crew  of  45  men  and  provisions  for  three  months.    She  has  a  light 
fore  and  aft  rig,  but  her  masts  are  hinged,  so  that  her  rig  can  be 
completely  dismantled  in  a  few  minutes. 

Her  dimensions  are : — Length,  192^  ft. ;  breadth,  25  ft. ;  mean  load 
draught  of  water,  7  ft. ;  displacement,  458  tons ;  indicated  horse- 
power, 3800,  and  speed  22  •  5G  knots. 


AlUETE  TOKPEDO  BOAT. 

This  vessel,  built  by  Thornycroft,  of  Chiswick,  was  tried  in  July  Arftte 
1887,  and  attained  the  highest  speed  ever  reached  by  any  vessel  of  Jjjf do 
her  class;  which  is  equivalent  to  saying  that  she  is  the  swiftest 
vessel  in  the  world.    She  is  a  high-sided  boat,  but  of  no  great  depth 
under  water,  the  light  draught,  about  5  ft.  loaded,  being  a  favourable 
feature  in  the  design. 

She  is  a  twin-screw  first-class  torpedo  boat,  built  of  steel  throughout. 
Her  length  is  147  ft.  6  in.,  and  her  beam  14  ft.  6  in.  The  hull  is 
divided  into  twelve  water-tight  compartments,  all  except  one,  that 
in  the  torpedo  room,  being  carried  up  to  the  deck.  The  torpedo 
room  bulkhead,  however,  has  its  top  well  above  the  water  line.  Any 
two  of  the  compartments  can  be  filled  without  sinking  the  boat.  In 
order  to  facilitate  communication,  the  bulkheads  are  pierced,  but  are 
fitted  with  water-tight  doors.  There  will  be  three  masts,  the 
spread  of  canvas  being  equal  to  1685  square  feet.  The  vessel  is 
lit  throughout  by  electricity.  There  are  altogether  23  incandescent 
lights,  the  current  being  obtained  from  a  dynamo  machine  which  is 
driven  by  a  Parsons  high-speed  engine  supplied  by  Messrs.  Clark, 
Chapman,  Parsons,  and  Co.,  and  placed  in  the  torpedo  compartment. 
The  same  dynamo  and  engine  are  used  for  the  search  light  when 
required.  In  such  case,  of  course,  ordinary  lamps  would  have  to  be 
used  for  the  lighting  of  the  interior  of  the  vessel. 

She  lias  two  torpedo  tubes  built  into  the  boat  forward,  and  the 
torpedoes  are  to  be  ejected  by  air  impulse.  Four  torpedoes,  14ft.  6  in. 
long  by  14  in.  in  diameter,  will  be  carried,  two  in  the  tubes  and  two 
stowed  below.  There  is  only  bow  discharge.  The  gun  armament  is 
however  an  important  feature,  there  being  four  1  •  65-in.  Nordenfelt 
guns,  two  on  the  conning  towers  and  two  broadside. 

Amongst  other  features  it  may  be  noticed  that  the  funnels  are 
placed  diagonally  across  the  boat,  and  are  of  oval  section.  The  pro- 
jector is  mounted  on  a  slide  running  on  a  bridge  that  stretches  across 
the  vessel  amidships. 

2  D 
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True  mean  »ix*:d  20-003  knots.  Draught  forward,  1  ft.  9  in.:  aft  4  ft  II  in. 
Weather  fine.  The  six  runs  were  made  at  the  beginning  of  the  two  hoars.  Total 
weight  carried,  exclusive  of  boot  and  propelling  machinery,  17  35  tons. 


Two  Hours'  Continuous  Bun  Record  taken  each  Half-Hour. 
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Mean  speed  for  two  hoars'  run  24  9  knots  per  hour. 


The  most  economical  speed  of  the  boat  is  10*3  knots  per  hour,  at 
which  rate  of  steaming  she  burnt  18G*G  lb.  of  coal  per  hour.  The 
consumption  would  be  8 '07  tons  for  a  thousand  knots.  Her  radius 
of  action  is  2500  knots  at  10  knots.  The  collective  horse-power 
at  full  speed  Is  about  1550  indicated,  divided  pretty  equally  between 
the  two  pairs  of  engines.  There  are  fifteen  bilge  ejectors  each 
capable  of  discharging  35  tons  jht  hour,  and  two  of  Tangyes' 
special  donkey  pumps  are  place*!  iu  the  engine-room,  each  throwing 
1250  gallons  an  hour  (Fig.  8).  The  electric  light  projector  is  a 
16*  in,  Mangin. 
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Gunboats.— Alfhild,  Aslog,  Astrid,  Gunhild,  Hagland,  Ingegerd, 
Motala,  Sigrid  (180  to  195  tons ;  170  to  180  indicated  horse-power). 

Torpedo  boats.— Four  of  60  to  65  tons  and  18  knots  speed,  five 
other  first  class  boats  of  40  tons  displacement  and  18  to  16  knots 
speed,  and  seven  other  boats  of  smaller  size  and  less  speed. 

The  Swedish  navy  has  also  training  ships,  transports,  surveying 
vessels,  and  some  steamers  of  old  construction. 


NOTES  ON  THE  SWEDISH  NAVY. 

0)  SVEA. 

The  Svea,  referred  to  at  p.  277  of  The  Naval  Aimual  for  188G,  The  Svea. 
had  her  steam  trials  in  July  1886,  when  she  attained  a  speed  of 
15-45  knots.  Her  dimensions  are  given  in  the  alphabetical  list  of 
armoured  ships.  The  ship  is  armoured  with  steel  Hi  to  8  in.  thick 
on  the  sides.  The  armour  extends  from  3  ft.  above  the  water-line  to 
2  ft.  below  it.  That  on  the  forward  bulkhead  is  from  12  to  11  in. 
thick,  and  that  on  the  after  bulkhead  11  to  8  in.  thick.  The  one 
revolving  turret,  which  is  forward,  is  covered  with  compound  armour 
Hi  to  9i  in.  thick.    There  is  a  2-in.  protective  iron  deck. 

The  armament  is  two  10-in.  B.L.R.  (Armstrong)  in  the  turret,  four 
6-in.  Armstrong  b.l.  guns,  six  machine  guns,  and  six  Whitehead 
torpedo  dischargers. 

There  is  one  military  mast.    The  complement  of  men  and  officers 
is  150. 
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THE  NAVAL  ANNUAL. 


27  Despatch  Vessels  and  Yachts. — Ainaly-Kawak,  Arcadia,  Candia, 
Chania,  Esser-i-Djidid,  Esser-i-Neiseret,  Faiz-i-Bahri,  Fevaid,  Iksan, 
Ismail,  Izzedin,  Moodar-i-Zaffer,  Monassir  Noodoosche-i-Reisan,  Peih- 
i-Tidjaret,  Rethimo,  Rhodos,  Sahir,  Seyar,  Seyar-i-Derja  Soolhie, 
Stnmboul,  Stankio,  Sultanieh,  Surreya,  Syrat,  Thalia  of  184  tous  t«> 
1512  tons  displacement,  and  50  H.P.  to  800  H.P.  About  one-half 
of  these  vessels  are  built  of  wood. 

4  Gunboats. — Akha,  Frat,  Shefket  Xuma,  and  Sholt  of  200  tons 
displacement  and  60  H.P.,  and  about  10  knots  speed 

Torpedo  boats. — In  addition  to  the  torpedo  gunboat  given  in  the 
alphabetical  list  of  unannoured  vessels,  there  are  19  first  class 
torpedo  boats  built  and  building,  8  of  88  tons  and  of  20  to  22  knots 
speed. 

There  are  also,  in  addition  to  the  vessels  named  in  the  lists, 
screw  and  paddle  transports  and  store  ships,  harbour  ships  and 
vessels,  tugs,  &c,  &c 
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NOTES  ON  THE  UNITED  STATES  NAVY.— 
ARMOURED  SHIPS. 

The  American  Government  appointed  a  Board  to  consider  plans  for 
the  new  cruisers,  for  which  tenders  were  asked  from  both  American 
and  foreign  designers. 

The  Board  reports  that  none  of  the  designs  submitted  is  quite 
suitable,  but  that  submitted  by  the  Barrow  Shipbuilding  Co.,  of 
England,  promised  well.  The  design  presents  the  somewhat  remark- 
able feature  possessed  by  many  French  ships  of  having  the  water- 
line  well  protected  by  heavy  armour,  and  also  the  guns  on  the  upper 
deck,  but  of  leaving  the  intermediate  space  between  the  upper  and 
lower  decks  wholly  without  protection.  The  buoyancy  of  the  ship 
is  well  assured  by  a  protective  deck  at  the  top  of  the  water-line 
armour.  There  are  two  turrets  en  cclielon — that  is  to  say,  not  in  the 
middle  of  the  ship,  but  on  either  side  of  the  middle-line,  so  that 
their  guns  can  fire  directly  forward  or  aft,  or  to  either  side. 

The  Board  came  to  no  decision  in  the  selection  of  a  design  for  the 
armoured  cruiser.  To  provide  for  such  a  contingency,  the  Bureau  of 
Construction  of  the  Navy  Department  had  prepared  original  plans  for 
both  an  armoured  battle-ship  and  cruiser.  These  designs  were 
not  submitted  for  competition,  but  were  held  in  reserve  in  case  no 
suitable  designs  were  received  from  private  sources.  As  the  Board 
has  failed  to  find  a  design  suitable  for  the  cruisers,  the  Bureau  plans 
for  that  vessel  will  doubtless  be  used.  The  plan  of  this  ship  has 
many  points  of  resemblance  to  the  Brazilian  turret-ship  Riachuelo, 
although  many  improvements  in  the  original  model  have  been  in- 
troduced. The  general  dimensions  are  as  follows : — Length,  310  ft. ; 
breadth,  54  ft. ;  draught, 21  ft.  6  in. ;  displacement,  6600  tons;  speed, 
17  knots;  coal  capacity,  800  tons.  Four  10-in.  guns  are  carried  in 
turrets  en  echelon,  and  six  6-in.  guns  are  mounted  in  central  pivot 
carriages,  so  arranged  that  all  of  the  10-in.  and  three  of  the  6-in.  guns 
can  be  concentrated  on  one  point  of  fire,  while  thirteen  rapid-fire  guns 
have  practically  an  all-round  range.  The  armour  belt  is  seventeen  in. 
in  thickness  and  six  ft.  in  breadth.  The  vessel  is  fitted  with  torpedo 
tubes  for  the  discharge  of  fish  torpedoes,  carries  two  steam  torpedo 
boats,  and  is  rigged  as  a  barque. 
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Paddle  steamers. — Michigan  (685  tons  and  300  horse-power), 
Monocacy  (1370  tons  and  1470  horse-power),  Powhattan  (3980 
tons),  Tallapoosa  (1270  tons  and  1100  horse-power). 

Steamers  (Fourth  Rate),  Despatch  (560  tons,  402  I.H.P.) ;  Palos 
(420  tons  and  350  horse-power);  Fortune,  Leyden,  Mayflower, 
Nina,  Pinta,  Speedwell,  Standish,  Triana  (each  306  tons) ;  Catalpa 
(191  tons),  Cohasset  (100  tons),  and  Rescue  (111  tons). 

Torpedo  boats.— Two  128  feet  long,  and  one  108  feet 

Submarine  torpedo  boats. — Nautilus,  built  in  London,  and  the 
Peacemaker,  built  in  America. 

Surveying  ships,  training  ships,  store  ships,  harbour  ships,  tugs,  &c, 
are  not  included  in  the  above  lists. 


The 

Baltimore. 


NOTES  ON  THE  UNITED  STATES  NAVY.— 
UNAEMOURED  SHIPS. 

(*)  Baltimore. 

This  twin-screw  steel  protected  cruiser  is  building  by  contract  at 
Philadelphia.  She  was  commenced  in  May,  1887.  She  is  a  high 
freeboard  ship,  with  long  poop  and  forecastle.  She  has  a  continuous 
steel  deck  laid  in  two  thicknesses,  1±  in.  on  the  flat  and  4  in.  on  the 
slopes.    The  flat  of  the  deck  is  slightly  above  the  load  water-line. 

The  conning  tower  on  the  after  end  of  the  forecastle  is  built  of  3-in. 
steel  plates.  The  armament  will  consist  of  four  8-in.  b.l.  guns, 
mounted  on  either  side  of  the  poop  and  forecastle,  at  a  height  of  about 
28  ft.  above  the  load  water-line  ;  six  6-in.  b.l.  guns,  placed  on  the 
broadside  in  sponsons,  at  a  height  of  16  ft.  above  the  water.  There 
will  also  be  six  6-pdr.  q.f.  guns,  six  Hotchkiss  H.R.C.,  and  four  Gatlings. 
There  will  be  five  above-water  dischargers — two  forward,  two  on  the 
broadside,  and  one  aft.  She  will  be  fitted  internally  with  the  electric 
light,  as  well  as  have  second  lights.  The  dimensions  are  given  in  the 
alphabetical  list.  The  horse-power  given  out  by  the  triple  expansion 
engines  is  expected  to  be  10,750,  and  the  maximum  speed  of  the  ship 
20  knots.  The  normal  coal  supply  is  400  tons,  but  there  is  bunker 
space  for  900  tons.  With  the  latter  quantity  the  radius  of  action 
of  the  ship,  at  10-knot  speed,  will  be  about  12,000  knots. 

(a)  Atlanta. 

Tho  The  Atlanta,  described  on  page  286  of  The  Naval  Annual  for  1886, 

made  her  full-power  steam  trials  in  Long  Island  Sound  on  13th 
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April,  1887.  The  ship  hod  her  own  crew  on  board,  guns,  provisions  The 
and  stores  for  two  and  a  half  months ;  and  265  tons  of  coals,  out  of 
the  total  quantity  of  500  tons  for  which  there  is  bunker  space.  The 
mean  draught  of  water  was  17  ft.  The  designed  mean  load  draught 
was  16  ft  10  in. 

The  mean  of  the  results  from  the  six  hours*  trial  was — steam 
pressure  in  boilers,  87  lbs.;  indicated  horse-power,  3345;  speed, 
15  5  knots. 

(3)  Charleston. 

This  steel  twin-screw  protected  cruiser  is  building  by  contract  at  The 
San  Francisco — the  order  for  her  construction  having  been  placed  in  ^Rrlca" 
January,  1887.    She  is  built  according  to  the  plans  of  the  Naniwa, 
Japanese  cruiser,  described  at  page  254  of  The  Naval  Annual  for 
1886,  and  more  completely  at  page  366  of  the  present  volume. 

■ 

(*)  Newakk. 

This  twin-screw  steel  protected  cruiser  has  only  just  been  com-  The 
menced.  Ncwatk* 

The  principal  dimensions  are: — Length,  310  ft. ;  breadth,  49  ft. ; 
mean  draught  of  water,  18  ft.  9  in. ;  displacement,  4033  tons.  She 
will  have  two  military  tops,  and  will  be  barque-rigged  with  a  spread 
of  9600  feet  of  canvas. 

The  vessel  has  a  double  bottom  throughout  the  entire  length  of 
the  ship,  subdivided  into  numerous  water-tight  compartments.  There 
is  a  continuous  steel  protective  deck,  2  in.  on  the  flat,  and  3  in.  on 
the  slopes. 

The  conning  tower  is  on  the  fore-bridge,  and  is  8  ft.  6  in.  in 
diameter,  and  built  of  3-in.  steel  plates.  A  steel  communicating 
tube,  12  in.  in  diameter  and  2£  in.  thick,  extends  in  one  length  from 
the  protective  deck  to  the  conning  tower,  and  within  it  arc  led 
speaking  tubes,  signal  lines,  &c. 

The  armament  will  consist  of  twelve  6-in.  b.l.  guns,  all  mounted 
on  the  span  deck  at  a  mean  height  of  16  ft.  6  in.  above  the  load  water- 
line.  Also  four  6-pdr.  quick-firing  guns,  four  Hotchkiss  large 
machine  guns,  and  four  Gatlings.  There  will  be  six  above-water 
Whitehead  torpedo  dischargers. 

The  horse-power  of  the  engines  is  to  be  8500,  and  the  maximum 
speed  of  the  ship  18  knots.  The  complement  of  men  and  officers  is 
300.  The  coal  bunkers  will  stow  850  tons  of  coal,  which  will  be 
sufficient  for  about  10,500  knots,  at  10  knots  speed. 


41G 


THE  NAVAL  ANNUAL. 


(5)    Torpedo  Cbuisek  (called  Gunboat  No.  1). 

Gunboat  This  twin-screw  vessel  is  very  similar  to  those  in  the  British  Navy 
of  the  Archer  class.  She  is  building  by  contract  at  Philadelphia,  and 
was  commenced  in  May,  1887. 

She  has  a  high  freeboard  with  a  long  poop  and  forecastle,  and  she 
is  rigged  as  a  three-masted  schooner.  The  curved  steel  deck  is  §-in. 
thick,  with  its  crown  a  little  above  the  14-ft.  water-line. 

There  is  a  2-in.  steel-plate  conning  tower,  7£  ft.  athwartships  by 
4  ft.  fore  and  aft.  The  armament  will  consist  of  six  6-in.  b.l.  guns, 
five  6-pdr.  quick-firing  guns,  two  large  machine  guns  and  one  Gatling. 
She  will  also  have  eight  above-water  fish  torpedo  dischargers. 

The  engines  will  be  of  the  triple  expansion  type,  and  will  develop 
3200  horse- power  under  forced  draft.  The  estimated  speed  is  17 
knots. 

The  stowage  of  coals  is  400  tons,  and  the  complement  of  men  and 
officers  150. 

The  dimensions  are : — Length,  230  ft. ;  breadth,  36  ft. ;  mean 
draught  of  water,  14  ft.    Displacement  at  that  draught,  1700  tons. 

(•)    Gunboat  No.  2. 

A  steel  unsheathed  single-screw  vessel  175  ft.  long,  31  ft.  broad, 
mean  draught  of  water  11  ft.  7  in.,  and  displacement  870  tons,  is 
just  commenced  building  by  contract  at  Baltimore.  This  vessel  will 
carry  a  fair  spread  of  sail — 4853  square  feet — and  will  have  three 
masts.  She  is  well  divided  by  water-tight  bulkheads,  and  over  the 
engines  and  boilers  there  is  a  f-in.  curved  steel  deck  with  coal  stowed 
on  top. 

The  armament  will  consist  of  four  6-in.  B.L.R.  guns  mounted  on 
sponsons,  two  on  each  side,  at  a  height  of  10  ft.  8  in.  above  the  water- 
line.  The  platforms  for  these  guns  are  four  feet  above  the  spar  deck. 
There  will  be  two  6-pdr.  quick-firing  guns  and  two  large  machine  guns. 

The  engines  will  be  compound  horizontal,  developing  1350  horse- 
power with  forced  draft.  The  estimated  speed  of  the  ship  is  13  knots. 
The  coal  supply  is  160  tons,  and  the  complement  of  men  and  officers 
is  100. 

(7)   The  Dynamite  Gun  Cruiser. 

The  This  ship  is  to  carry  three  dynamite  guns.    These  are  laid  parallel 

(iim*™11*  to  eacn  otlier  m  tine  °f  ^eel,  ant*  at  a  fixea*  elevation  of  about  15°. 
Cruiser.     The  vessel  has  been  ordered  of  the  Pneumatic  Gun  Company,  of  New 


No.  2. 
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York,  by  the  Naval  Bureau,  at  the  price  of  £70,000.    The  Gun  The 
Company  has  entrusted  the  construction  of  the  huH  to  Messrs.  Q^mil° 
Cramp,  of  Philadelphia.    The  principal  dimensions  are : —  Cruiser. 

Longth  on  water-lino      .  239  ft 

Length  over  all  .       .      246  ft. 

Extreme  breadth  of  beam  .  26  ft.  6  in. 
Draft  of  water  at  load  .  .  8  ft.  G  in. 
Displacement  .       .       .  715  tons. 

Twin  screws.   Triple  expansion  engines. 

Ton*. 

Hull  and  outfit  ...  280 
Engines,  boilers,  and  water  .  247 
Dynamite  guns  and  outfit  .  123 
Coal  120 

770 


To  be  completed  in  12  months  from  February,  1887.  Indicated 
horse-power  to  be  3200.  Speed  with  four  runs  to  be  not  less  than  20 
knots.  Trial  in  smooth  water ;  coal  aboard,  28  tons.  Ten  projectiles 
for  each  gun.  Shells  to  contain  200  lbs.  of  dynamite,  or  other  higher 
explosive  ;  guns  to  throw  them  at  least  one  mile.  Each  gun  to  be 
capable  of  being  discharged  at  least  once  in  two  minutes.  The  pro- 
jectiles must  not  tumble  or  break  up  in  air,  or  be  destroyed  by  impact 
at  target  before  detonation  of  charge.  Target  50  ft.  by  150  ft.,  one 
statute  mile  distant.  Half  the  shots  must  strike  the  target;  the 
shots  may  be  fired  from  the  vessel  in  still  water,  or  the  guns  might 
be  mounted  on  shore  if  preferred.  To  have  impact  tubes  with  adjust- 
able delayed  action  and  effective  immersion  fuses  adjustable  for  time 
and  depth  of  immersion.  Range  must  be  variable  down  to  200  yards 
from  muzzle  of  gun. 
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URUGUAY. 

Ounboat.— General  Artiga,  274  tons,  ",20  T.H.P.,  2  12-cm.  B.L.R. 
(30  calibres,  Kmpp),  2  M.,  launched  1888.  12-00  knots  speed 

General  Rivera  (building),  300  tons,  1  l">-cm.  b.l.r.,  1  f>-cm.  do. 
12  knots  speed. 

Also  an  iron  steamer  of  400  tons  displacement,  the  Malvinia*. 
built  at  Elbing  in  1882. 


VENEZUELA. 

Steamer.— Augusta,  iron,  launched  in  1884. 
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TURNING  POWERS  OF  FOREIGN  ARMOURCLADS. 

X.R,  abbreviation.  2  s..  twin  screw. 


Cnalozn. 


AUSTRIA. 

:UlG  yanls  diameter,  in  4  minutes.  44  seconds,  nt  11  U  knots. 


Don  Juan  d'Awtria 

?,:>:> 

4 

20 

120  .. 

Archduke  Albert  . 

287 

•• 

I 

•  • 

r»s 

" 

11  o  ., 

Ferdinaud  Max 

:>«3 

•• 

•• 

0 

•• 

53 

..   11 '5 

Habflhur£ 

13G0 

•■ 

•  • 

:» 

»• 

;»o 

•• 

..  11  0  .. 

Kaiser  .... 

300 

•• 

.*i 

40 

•< 

„  100 

Kator  Max  . 
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••• 

•  • 

1 

:ts 

•• 

..  ?13  0  .. 

1  ■ 

\  ,  \  H?*l  i                   .            •  • 

490 

•• 

<i 

•• 

;»s 

„   11  0  ,. 

Prinz  Eugen  . 

•• 

4 

•• 

:to 

« 

120 

Salamander  . 

•MM) 

*• 

i; 

:»3 

•» 

o  r, 

Tegetthoff  . 

400 

•  ■ 

4 

•< 

10 

•  • 

„  130 

Maro*  .... 

•• 

I 

o 

Lcitha  .... 

>• 

•• 

4 

o 

M 

„  «;-o  .. 

BRAZIL. 

llahin.  2  s.. 

yards 

diameter,  in  3  minutes,  40  seconds,  at  0-0  knots. 

Jnvary,.2  s.  . 

:V28 

«• 

t; 

»• 

0 

«■ 

„  100 

Lima  Barms,  2  s.. 

210 

4 

«• 

0 

•• 

„  li  o  „ 

Solimocs,  2  s. 

•• 

«» 

<; 

•< 

0 

»• 

,.  100  „ 

Silvado 

r, 

>• 

4K 

» 

o  o 

Cabral .... 

:: 

< 

20 

•• 

0*;i 

CHILI. 

Almirante  Cochrane,  2  s. 

300  yards 

diameter,  in  4  minutes,  20  seconds,  nt  110  knots. 

Hnasear 

330 

»» 

I 

55 

„  100  „ 

CHINA. 

Ting- Yuen   .  .    K60  yards  diameter,  in  4  minutes,  30  seconds  at 12  -5  knots. 
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DENMABK. 

COO  yards  diameter,  in  4  minute*,  40  seconds  at  7  5  knots. 


Dannebrog  . 

• 

450 

•• 

>• 

6 

0 

•• 

9  0 
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»» 
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** 
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•  • 
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•• 

>• 
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■• 
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•• 

115 
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10 

• 
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•' 

4 

0 

•• 

'JO 

•• 

Alma  . 

■ 

FRANCE. 

380  yards  diameter,  in  C 

minute*,  10  second*,  at  S  5 

Knoif<. 
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•• 

•• 
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• 
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• 

522 

•  • 

»' 

5 
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•• 
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5 

•« 

20 
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•• 

0 
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•• 

r. 
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« 

r, 
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35 

n 
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•• 
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•• 

4 

>■ 

30 

»» 

n 
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•  ■ 
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•• 

»« 
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48 
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»• 
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•  ■ 

22 

•• 
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•• 
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« 
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- 
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•• 
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King  George,  2  s. 


GREECE. 

—  yards  diameter,  in  3  minutes.  50  seconds,  at  11  "0  knots. 


(  )1"H 

l/l£U  ... 

.  430  „ 

<< 

5 

»» 

0 

»t 

95 

>• 

ITALY. 

Affundatore  . 

GOO  yards  diameter,  in  5  minutCB, 

0  seconds,  at  13  0 

knot*. 

Ancona 

.    r,28  „ 

6 

•■ 

0 

v 

„  13-4 

»' 

Castel£dardo 

528  ,. 

6 

•> 

0 

.,  134 

•• 

Duilio,  2  b.. 

.    220  ,. 

•• 

n 

10 

»» 

Maria  Pia 

.    .V28  „ 

r> 

»• 

0 

>» 

„  13-4 

,. 

Palestro 

.    380  „ 

-» 

43 

•> 

„  120 

Principo  Amcdoo  . 

.    410  „ 

*« 

»» 

36 

•• 

„  Ha 

» 

San  Martino 

.    T.28  ,. 

« 

»» 

0 

»• 

„  13-4 

»• 

Roma  . 

.    320  „ 

5 

.» 

58 

*. 

„  130 

\  uiiezia 

.    300  „ 

»• 

33 

l» 

,.  i3-5 

Fu  Soo,  2  s. 


Buffel,  2  s.. 

Hijena,  2  s.. 

Prinz  Hendrick 
Nedcrlnndcn 

Stier  . 


Mjiilner 
Skorpioneu 
Thor  . 


JAPAN. 

yards  diameter,  in  3  minutes,  30 


seconds,  at    ?  knots. 


NETHERLANDS. 

—  yards  diameter,  in  4  minutes,  0  seconds,  at  11  '0  knots. 

360   „  „        6      „       2     „  7  5  „ 


der 


4 
4 


35 
30 


I' 


n  o  „ 
„  11  o 


NORWAY. 

150  yards  diameter,  in  5  minutes,  30  seconds,  at  7  5  knots. 


150 
188 


3 
i 


10 

30 


6  5  „ 
i>  ^'2 


Yasco  dc  Gama,  2  s. 


PORTUGAL. 

.   2H5  yards  diameter,  in  4  minutes,  0  seconds, at  ?  13  5  kuots. 

RUSSIA. 

Admiral  Cliichagoff      .    486  yards  diameter,  in  6  minutes,  30  seconds,  at  0  0  knots. 
Admiral  Greig 
Admiral  Lazareff  . 
Admiral  Spiridoff  . 
Bronenoeetz  . 
Czarodijka,  2  s. 
Dimitri  Donskoi  •  2  s 
Duke  of  Edinburgh 
Edinorog 

General  Admiral  . 

•  Hard-a-port  helm,  both  engines  going  ahead.  Witb  Um  I 
starboard  astern.  Uio  circle  was  completed  in  *  min.  53  sec.  Helm  amidships,  port  engine  ahead,  starboard 
ntc™.  the  time  was  7  mln.  7  sec.  Helm  hard-a-port,  port  engine  ahead,  (larboard  stopped,  the  time  was 
7  mln.'  20  sec.,  speed  »  to  8-5  knots.  1.  Hard-a-port,  port  engine  ahead,  starboard  astern,  tail  circle, 
7  mln.  53  sec.'  3.  nclm  amidships,  port  engine  ahead,  starboard  astern,  7  mln.  7  sec.  3.  Hard-a-port, 
N  th  engines  ahead,  speed  11  knot*.  H  mln.  10  sec.  4.  Hard-a-port.  port  engine  ahead,  starboard  stopped 
(H  to  8,  knota),  7  min.  20  sec.  5.  20°  to  starboard,  both  engines  ahead,  13  knots,  8  mln.  45  sec.  «.  24°  u. 
starboard,  both  engine*  ahead,  11  to  134  knots,  7  min.  60  sec. 
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ARMOUR  AND  ORDNANCE. 


CHAPTER  I. 

Armour  and  Armour  Experiments.* 

Throughout  the  latter  part  of  1886,  and  during  the  present  year,  ?t<*l  Pro- 
trials  of  steel  projectiles  have  been  conducted  at  Shoeburyness, 
shells  of  forged  steel,  supplied  by  Firminy  and  Holtzer,  producing 
results  far  better  than  those  obtained  with  projectiles  formerly  made 
in  England.  In  March  1887,  a  "  lot "  of  Holtzer  projectiles  was 
supplied  which  were  proved  and  found  to  be  of  excellent  quality, 
and  were  passed  into  the  Service.  At  the  same  time,  other  steel 
projectiles  failed  from  various  causes,  some  of  them  breaking  spon- 
taneously in  store.  Messrs.  Hadfield,  of  Sheffield,  submitted  cast 
steel  shot  for  trial  at  Shoeburyness,  which  gave  very  good  results ; 
and  subsequently,  to  meet  the  demand  for  forged  steel  projectiles, 
the  same  firm  supplied  an  excellent  6-inch  forged  steel  shot,  which 
first  suffered  some  slight  deterioration  from  an  accident.  It  was  in 
the  first  instance  fired  from  a  piece  with  a  worn  bore,  which  required 
a  special  driving  ring.  It  thus  missed  the  mark,  and  entered  a 
framework  of  metal  and  granite,  and  its  point  was  slightly  injured. 
It  was  afterwards  fired,  however,  through  an  8-inch  compound  plate, 
which  it  perforated,  as  well  as  2  feet  of  oak,  penetrating  32  inches 
into  granite,  where  it  eventually  broke  without  setting  up.  Projec- 
tiles have  been  promised  from  Sir  J.  Whitworth  &  Co.,  but  have  not 
yet  been  delivered.  There  is  every  reason  to  expect  that  encourage- 
ment is  only  needed  to  cause  excellent  steel  projectiles  to  1h;  furnished 
by  English  makers,  but  considerable  efforts  will  be  necessary  to 
provide  any  sufficient  store  for  service.  The  best  forged  steel  pro- 
jectiles contain  under  0*9  per  cent,  of  carbon.  They  are  made  suffi- 
ciently soft  to  shape  with  a  tool  all  over  from  point  to  base.  They 
are  then  hardened,  and  finally  they  are  ground,  as  far  as  may  be 
necessary,  to  bring  them  to  exact  dimensions  at  the  shoulder-bearing 
ring.     French  steel  projectiles  contain  from  1  to  2  per  cent,  of 

*  List  of  Authorities. — Thccutaand  facts  relating  to  experiment*  arc  chiofly  taken 
from  the  Engineer.  Reference  has  also  been  made  to  Shoeburyness  ami  to  manu- 
facturers of  war  materiel. 
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chromium.  A  sample  of  Krupp's  projectile  fired  at  Spezia  in  1886 
contained  nearly  0  •  9  per  cent,  of  carbon,  but  no  chromium.  Some 
very  successful  Firminy  projectiles  show  signs  of  having  been 
hardened  to  such  an  extent  that  a  concentric  structure  is  developed, 
the  surface  scaling  off  on  impact. 
Steel  ami  A  vigorous  attack  has  been  made  on  steel-faced  plates,  led  by 
ajmoui-  ^eu**  Jacques,  U.S.  Navy,  in  a  pamphlet  entitled  '  Modern  Armor 
for  National  Defence.'  The  writer  in  this  states  that  the  all-steel 
(Schneider)  plate  has  been  the  victor  in  all  the  latest  competitive 
trials.  He  quotes  Admiral  Simpson,  U.S.  Navy,  who  favours  solid 
steel.  He  gives  cuts  of  plates  tested  at  Gavre  for  the  Furieux  and 
Amiral  Baudin,  and  of  the  Schneider  steel,  and  Brown  and  Cammell 
steel-faced  plates  tried  at  Spezia  in  1884,  after  the  first  round  fired 
from  the  100-ton  B.  L.  gun.  He  remarks  on  the  superior  resisting 
powers  exhibited  by  the  Schneider  solid  steel,  and  notes  that  the 
Italian  Government  have  decided  to  manufacture  steel  armour  at 
Terni,  near  Borne.  Lieut.  Jacques  finally  concludes  that  steel  is 
the  best  material  for  the  armour  of  ships  and  fortifications.  This 
pamphlet  was  followed  up  by  a  number  of  statements  in  American  * 
publications,  and  in  English  papers.  Articles  then  appeared  in 
other  papersf  expressing  views  which  were  opposed  to  those  of 
Lieut.  Jacques.    The  matter  may  be  thus  summarised :— 

In  all  competitions  between  compound  and  solid  steel  plates  of 
12  inches  thick,  compound  plates  have  had  the  victory,  namely,  at 
Amager,  Ochta  and  Pola.  At  Spezia,  on  the  other  hand,  solid  steel 
has  been  pronounced  to  be  the  better  after  repeated  trials  with 
18  •  9-inch  plates.  Compound  plates  have  been  hitherto  made  soft  and 
flexible  in  the  mass,  because  the  Admiralty  authorities  decided  from 
the  first,  that  "  through  cracking  "  was  to  be  at  all  costs  prevented  as 
far  as  possible ;  the  conditions  of  approval  for  service  being  that  no 
through  cracks  shall  be  made  by  the  first  round  fired,  while  it  is 
further  stipulated  that  no  one  of  three  projectiles  should  get  through 
the  plate.  Chilled  iron  shot  have  hitherto  been  employed  in  proof 
both  of  English  and  French  plates.  They  are  known  to  be  very 
inferior  projectiles,  and  their  use  may  well  have  prevented  the  plates 
of  either  nation  being  developed  in  the  best  way  to  resist  the  attack 
of  forged  steel  shot  or  shells,  such  as  would  in  future  be  employed. 

The  English  steel-faced  iron  plates  have  very  hard  faces,  but,  to 
resist  cracking  through,  the  backs  require  to  be  made  of  iron  of  low 

*  Army  and  Navy  Register,  Nor.  27,  188G;  and  Engineering. 
t  Army  and  Navy  Journal,  March  12,  1887 ;  also  articles  in  the  Engineer, 
hy  the  Author. 
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elastic  limit,  as  it  has  been  proved  that  metal,  even  with  great  power 
of  elongation,  refuses  to  stretch  under  a  blow,  but  rather  cracks 
through,  unless  its  elastic  limit  is  low.  Consequently,  English  steel- 
faced  plates  are  in  the  mass  soft  and  flexible,  and  need  to  be  well 
backed  to  exhibit  their  full  powers  of  resistance.  Solid  Schneider 
steel  plates  may  be  made  very  soft,  when  they  approximate  wrought- 
iron  in  quality,  or  on  the  other  hand  they  may  be  made  hard 
enough  to  resist  perforation  well ;  but  in  this  case  they  are  apt  to 
crack  through,  when  their  further  resisting  power  depends  on  how 
well  the  fragments  are  held  up  by  bolts. 

To  resist  forged  steel  projectiles,  it  is  probable  that  English  plates  French 
may  be  made  harder,  some  relaxation  in  the  condition  as  to  through  JjjJJ^ 
cracks  being  allowed.  In  this  case,  compound  steel  plates — that  is, 
plates  made  with  hard  steel  faces  united  to  soft  steel  foundation- 
plates  or  backs — might  come  in.  It  does  not  seem  possible  to  give 
to  a  solid  plate,  made  of  one  steel  throughout,  the  desired  hardness 
in  the  face  and  toughness  in  the  back.  The  harder  steel  plates  have 
proved  very  uncertain  in  their  character.  Out  of  90  plates  supplied 
for  the  French  Terrible  18  are  said  to  have  cracked  spontaneously. 
A  special  test  has  been  instituted,  wliich  consists  in  dropping  the 
plate  from  the  height  of  about  a  metre  on  an  iron  floor.  Fig.  1,  PL  I., 
shows  the  Amiral  Baudin  plate  selected  by  Lieut.  Jacques  as  a  very 
good  example  to  illustrate  the  resisting  powers  of  Schneider  steel  plates. 
As  may  be  seen  by  the  white  splashes  radiating  from  each  point  of 
impact,  chilled  iron  projectiles,  not  steel,  were  used  in  the  attack : 
the  32-centimetre  (12 '6-inch)  gun  was  employed.  The  weight  of 
the  projectile  was  probably  about  761  lbs.,  the  striking  velocities  of 
the  three  rounds  were  1518,  1518  and  1593  feet  respectively.  The 
energy  of  the  last  was  therefore  13,390  foot-tons,  or  378  foot-tons  per 
ton  of  plate  only,  the  plate  being  12  feet  9  inches  long,  8  feet  2  inches 
broad,  and  from  18  to  20  inches  thick,  and  weighing  about  35-45 
tons.  The  three  blows  together  only  amounted  to  1064  foot-tons  per 
ton  of  plate,  even  had  the  projectiles  lost  nothing  by  breaking  up. 
The  plate  appears  to  be  broken  across,  and  its  success  is  not  therefore 
very  remarkable.  In  steel-faced  plates,  "  through-cracking "  is 
checked  not  only  by  the  quality  in  the  back  portion  or  foundation- 
plate,  but  also  by  the  want  of  homogeneity  brought  about  by  the 
construction  of  the  plate  in  layers.  Figs.  2  and  3,  PL  I.,  are  remark- 
able illustrations  of  this  action.  They  represent  Wilson's  steel-faced 
plates  tested  at  Amager  on  August  6th  and  September  10th,  1885, 
5  feet  square  by  11*5  inches  thick.  The  steel  was  4|  inches,  and 
the  iron  7$  inches  thick.    The  plates  were  actually  cut  in  two  to 
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furnish  sections  after  the  trial.  Fig.  2  shows  the  effect  of  a  10-inch 
chilled  iron  Ankarsrum  projectile,  weight  181*5  kg.  (400  lbs.),  with 
a  striking  velocity  of  423-6  metres  (1390  feet),  an  energy  of  1660 
metre-tons  (5358  foot-tons),  a  perforation  of  13-4  inches  of  iron  and 
an  energy  per  ton  of  plate  of  about  1040  foot-tons,  supposing  the 
plate  to  weigh  5*15  tons.  A  few  face  cracks  only  were  formed,  and 
the  behaviour  of  the  plate  in  stopping  the  shot  is  very  satisfactory. 
Fig.  3  is  a  more  important  example,  because  a  forged  steel  projectile 
was  fired  weighing  182*5  kg.  (402  llw.)  with  a  striking  velocity  of 
438  metres  (1437  feet),  an  energy  of  1784  metre-tons  (5760  foot- 
tons),  a  perforation  of  13*9  inches  of  iron,  aud  energy  per  ton  of 
plate  of  1118  foot-tons.  The  steel  shot  would  deliver  a  much  larger 
proportion  of  its  energy  before  breaking  up  than  a  drilled  projectile. 
A  plate  seldom  survives  a  single  Now  of  1000  foot-tons  per  ton  of 
plate.  The  Amiral  Baudin  plate  above  referred  to  received  a  total 
of  only  1064  foot-tons  in  three  blows. 

On  the  whole,  should  the  condition  stringently  forbidding  through 
cracks  be  modified,  harder  armour  may  probably  come  into  use,  but 
it  appears  as  if  compound  plates  with  hard  steel  faces  and  foundation 
plates  of  either  soft  steel  or  wrought-iron  ought  to  succeed  better 
than  plates  made  of  one  steel  throughout,  whose  face  can  only  differ 
from  its  back  to  the  extent  that  may  lie  produced  by  hardening. 

In  the  course  of  the  next  few  years  the  powers  of  each  class  of 
armour  will  probably  be  abundantly  tried*  Italy  is  pushing  forward 
steel,  as  may  be  seen  from  the  following  extract  from  the  Engineer. 

"  A  Government  small-arms  factory  had  been  in  existence  for  some 
years  at  Terni,  which  is  situated  about  a  three  hours'  journey  on  the 
railroad  from  Rome  to  Ancona,"  "  a  company  '  Societa  Anonima  degli 
Alti  Forni  Acciaieria  e  Fonderia  de'  Terni '  has  been  formed,  in  which, 
it  is  believed,  the  Italian  Government,  and  the  firm  of  Schneider  & 
Company  of  Creusot,  are  interested.  The  works  have  been  established 
with  the  object  of  manufacturing  steel  armour  plates,  heavy  ordnance 
imd  rails,  which  hitherto  had  been  imported  from  abroad,  mostly  from 
France,  and  so  of  making  Italy  independent  of  foreign  countries." 

The  United  States  Government  have  issued  a  circular  to  manu- 
facturers "  embodying  information  for  those  who  intend  to  bid  upon 
gun  steel  and  armor  for  the  navy,"  stipulating  for  the  provision  of 
steel  plates. 

France  is  now  making  but  little  armour  for  ships.  Orders  are 
given  to  makers  of  steel  and  steel-faced  armour  in  equal  quantities, 

*  Preparations  for  the  competitive  trial  of  solid  steel  and  steel-faced  plates  at 
Tortsmouth  are  now  going  on. 
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but  French  naval  officers  arc  inclined  to  prefer  the  solid  steel. 
Nevertheless,  the  employment  of  steel-faced  plates  fur  a  land  cupola 
(vide  Pis.  II.  and  III.),  where  the  plates  themselves  form  the  structure, 
instead  of  being  bolted  on  to  a  framework,  seems  to  show  the  re- 
cognition of  the  tendency  of  steel  to  crack  through,  which  in  such  a 
case  would  Iks  fatal. 

In  Germany,  Austria  and  Bussia  steel-faced  plates  only  are 
-employed.  The  Argentine  Republic,  Brazil,  China,  Denmark  and 
Holland  also  employ  only  compound.  Sweden  and  Spain  aire  trying 
steel.  The  makers  of  armour  plates  are  for  steel;  Schneider  at 
Creusot,  and  the  Terni  Company  in  Italy.  For  steel-faced  plates, 
Brown  at  Sheffield  (on  Ellis'  patent),  and  on  Wilson's  patent,  Cammell 
at  Sheffield  ;  Marrel  at  Hive  de  Crier,  Loire  ;  La  Compagnie  Anonymc 
des  Forges  at  Paris;  La  Compagnie  des  Hants  Fourneaux,  St. 
diamond  ;  the  Dillingen  Works,  in  Germany,  and  Tjora  Iron  Works, 
Kolpino,  St.  Petersburg. 

With  regard  to  continental  armour  experiments,  various  reports  Reports  on 
have  been  presented  on  the  Bucharest  competition.  Those  written  turret*1*81 
in  Germany  and  one  by  Franz  Klotzmann,  Chief  of  the  Engineer  ">nipeti- 

tion. 

Staff  in  Vienna,  give  the  preference  to  the  German  cupola  of 
Schumann,  while  French  reports  are  in  favour  of  the  French  turret 
of  MougiiL  The  British  report,  drawn  up  by  Major  O'Callaghan, 
K.A.,  and  Captain  Clarke,  B.E.,  is  likely  to  be  as  disinterested  and 
free  from  prejudice  as  any.  It  is,  in  fact,  careful  and  scrupulously 
fair.  Both  turrets  are  said  in  this  report  to  fall  short  of  the  require- 
ments of  the  case,  especially  in  the  power  of  the  guns  mounted  in 
them.  The  expense  of  a  cupola  would  not  be  a  wise  investment 
unless  the  most  powerful  guns  of  the  calibre  dealt  with  are 
employed ;  and  to  prove  the  turret,  the  attack  should  be  made  with 
the  most  powerful  siege  guns.  "  Summing  up,"  the  report  says, 
"  the  main  advantage  of  the  German  cupola  was  its  form ;  and  the 
main  defect,  the  detachment  of  the  interior  bolts  and  rivets.  In  the 
case  of  the  French  turret,  the  principal  merits  were  the  floating  pivot 
and  the  absence  of  an  inner  skin ;  while  the  chief  drawbacks  were 
the  want  of  any  means  of  direct  laying,  the  bad  ventilation,  the  com- 
plication and  general  inconvenience  of  the  interior,  and  the  greater 
<-ost  of  the  emplacement. 

"  By  combining  the  best  features  of  the  two  designs,  it  is  possible 
that  a  satisfactory  military  machine  could  be  arrived  at.  A  cupola 
with  a  wrought-iron  umbrella-shaped  shield,  supported  cm  a  floating 
pivot  and  armed  with  guns  provided  with  a  recoil  mounting  and  port 
pivoting,  might  meet  all  requirements." 
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Major  Mougin  himself  could  hardly  find  fault  with  this  recom- 
mendation, seeing  that  since  the  Bucharest  competition  he  has  brought 
forward  another  design  which  exactly  meets  the  demands  of  Major 
O'Callaghan  and  Captain  Clarke.  This  is  exhibited  in  Fig.  4,  PL  II.  It 
will  be  seen  that  Mougin  has  here  adopted  the  German  mushroom 
form  of  dome,  while  his  gun  is  separate  from  the  shield,  and  he 
retains  the  floating  pivot  of  his  Bucharest  turret  He  has  adopted  a 
system  of  jointing  for  the  roof,  shown  in  Fig.  5,  which  appears  good 
and  less  liable  to  dislocation  than  one  following  radial  lines. 
French  A  disappearing  turret  is  proposed  in  '  Le  G^nie  Civil '  of  the  15th 
h!g  Turret!  °*  January,  1887.  This  is  shown  in  Fig.  6,  PL  III.  It  will  be  seen  that 
the  turret  is  cylindrical.  The  interior  diameter  is  15  feet  The  vertical 
wall,  3  feet  11£  inches  high,  is  formed  of  three  plates  fitted  together 
by  tongues  and  grooves.  The  roof  plate  is  7  •  87  inches  thick ;  a  liquid 
press  pivot  is  employed.  The  total  weight  is  147-63  tons.  The 
plunger,  17 -72  inches  in  diameter,  supports  the  whole  structure  when 
the  liquid  is  under  pressure  of  100  atmospheres.  A  counter-weight 
and  accumulator  are  employed  to  facilitate  raising  and  lowering. 

A  disappearing  turret  would  undoubtedly  possess  the  advantage  of 
being  able  to  come  into  action  and  go  out  of  action  as  might  be 
desired.  When  in  action,  however,  it  may  be  questioned  if  it  would 
obtain  the  full  advantage  of  cover  that  might  be  expected,  seeing 
that  an  adversary  who  loaded  quickly  would  always  be  laid  on  the 
spot  waiting  for  its  appearance  after  each  round. 

A  trial  of  Gruson's  chilled-iron  armour  is  contemplated  shortly  in 
this  country-.* 

*  A  complete  account  of  this  armour,  from  it*  first  trial  up  to  the  present  time, 
has  been  written  by  Gruson's  engineer,  Julius  von  Schiitz,  which  has  been  translated 
into  English  by  Capt.  Grenfell,  K.N.  The  most  important  recent  results  obtained 
with  it  are  narrated  in  The  Kami  Annual  for  1886,  p.  317. 
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CHAPTER  H. 

Attack  of  Armoured  Structures.* 

It  seems  especially  necessary  to  point  out  the  great  difference  that  Conipari- 
exists  between  wrought  iron  and  chilled  iron,  because  they  suffer  in  ^>ught 
different  ways,  and  can  best  be  attacked  by  different  projectiles.  «°nan<l 

.  ,  .  Griisons 

At  the  present  time  any  foreign  fleet  lying  off  a  foreign  armoured  armour, 
fort,  would  furnish  an  example  of  two  very  distinct  kinds  of  armour, 
for  the  older  ships  would  as  certainly  be  clad  in  iron  as  the  forts  would 
be  covered  with  Gruson's  chilled  iron  armour.  Wrought  iron  must  be 
perforated.  Chilled  iron  must  be  fractured.  The  former  is  effected 
by  shot  in  proportion  to  their  powers  of  perforation.  The  latter 
probably  in  proportion  to  their  total  energy.  What  is  especially 
liable  to  mislead  is  the  fact  that  guns'  powers  are  generally  estimated 
according  to  perforation.  How  different  may  be  the  powers  of  guns 
against  soft  armour  like  wrought  iron,  and  hard  armour  like  Gruson's, 
may  be  seen  from  the  following  example. 

In  Copenhagen,  in  March,  1883,  a  Krupp  gun,  15  cm.  (5*9  in.) 
and  an  old  type  Armstrong  9-in.  gun  were  used  together  against  the 
same  target.  Their  respective  energies  per  inch  circumference  were 
123  and  118  foot-tons,  so  that  in  perforating  power  the  Krupp  gun 
had  a  slight  advantage.  Their  total  energies,  however,  were  5760 
and  16,403  foot-tons,  so  that  the  Armstrong  projectile,  if  fired  against 
armour  which  could  not  be  perforated  (for  example,  against  chilled 
iron  forts),  would  have  nearly  three  times  the  effect,  having  nearly 
three  times  the  total  energy  of  the  Krupp  projectile.  Speaking 
generally,  the  new  type  guns  would  display  their  powers  best  against 
ships,  for  though  total  energy  and  racking  power  have  been  increased 
in  these  guns,  it  has  not  been  at  all  in  proportion  to  the  increase  in 
power  of  perforation,  because  the  small  calibre  assists  perforation,  but 
does  not  affect  the  question  of  total  energy  and  total  smashing  blow. 

Generally  speaking,  then,  the  older-fashioned  guns  might  do  better 
against  forts  than  might  be  expected,  while  any  smaller  new-type 

*  This  is  reprinted,  with  a  few  alterations  and  corrections  in  both  text  and  plates, 
from  the  Annual  of  1880. 
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guns  would  only  display  the  full  powers  with  which  they  arc  generally 
credited,  against  ships  or  other  structures  covered  with  armour  suffi- 
ciently soft  to  admit  of  perforation. 


1. 

Remarks  Certain  parts  of  a  ship -are  of  the  most  vital  importance,  such  as 
Attark  of   her  magazines  and  boilers,  and  a  sufficient  numher  of  cells  to  keep 

awTun*1  *u'r  anoilt-  S°ln0  °f  ner  S11118  an^  engines  may  1m?  included  in 
armoured    the  same  category. 

fur™  Such  portions  are  specially  protected  by  armour,  and  their  attack, 

while  it  is  the  most  decisive  that  can  lie  made,  if  successful,  calls  for 
guns  of  definite  power  suited  to  the  circumstances  of  the  case.  This 
species  of  attack  has  been  termed,  for  the  sake  of  distinction,  the 
primary  attack. 

On  the  other  hand,  there  exist  in  all  vessels  portions  that  are 
slightly  protected  or  altogether  unprotected  by  armour,  and  conse- 
quently subject  to  injur}'  from  light  ordnance,  and  these  parts  have 
augmented  in  number  as  armour  has  become  more  and  more  limited 
in  area,  owing  to  the  necessity  of  increasing  its  thickness  in  order 
to  obtain  greater  security  for  the  vital  parts  above  mentioned 
against  modern  guns.  Such  unprotected  portions  will  be  found  to 
include  objects  whose  destruction,  though  not  vital  to  the  existence  of 
the  ship  as  a  fighting  machine,  would  still  cause  great  inconvenience. 

For  example,  the  captain  and  the  focus  of  all  the  communications 
to  the  various  parts  of  the  ship  may  sometimes  be  imperfectly 
protected;  and  though  one  or  more  alternative  centres  of  command 
may  and  do  generally  exist,  yet  the  destruction  of  the  primary  one 
must  cause  serious  inconvenience. 

Then  again  holes  in  a  slnp  immediately  over  the  water-line  armour 
belt,  especially  well  forward,  will,  under  many  circumstances,  cause 
an  inconveniently  large  quantity  of  water  to  enter,  and  ships  may 
be  seriously  hampered  by  the  destruction  of  parts  of  less  direct 
importance  if  effected  on  a  large  scale.  m  The  employment  of 
artillery  fire  with  this  object  has  been,  for  the  sake  of  distinction, 
termed  the  secondary  attack,  and  this  forms  the  natural  work  for 
any  pieces  that  cannot  hope  to  achieve  success  in  the  primary  attacJi.: 

In  many  cases  in  action  it  may  be  necessary  to  fire  without  the 
opportunity  being  given  for  careful  discrimination.  In  some  instances, 
however,  where  the  enemy's  ship  is  well  known,  and  the  firing  is 
deliberate,  it  may  be  important  botli  to  aim  systematically  and  to 
assign  work  to  guns  that  they  are  capable  of  performing. 
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Thus  in  pursuing  a  ship,  it  may  be  important  to  know  whether  her 
steering  gear  can  be  easily  reached  and  disabled,  as  in  the  case  of  the- 
Huascar,  or  whether,  as  in  the  case  of  a  ship  with  twin  screws,  it  may 
be  specially  well  protected.  Before  discussing  further  the  primary 
and  secondary  attacks,  it  may  be  mentioned  that  there  exists  another 
form  of  attack  which  cannot  exactly  be  included  in  cither,  as  its 
possibility  depends  wholly  on  circumstances.  This  is  the  attack  of 
decks.  This  attack  may  be  of  the  most  dangerous  character,  and 
may  occasionally  be  undertaken  by  comparatively  insignificant  pieces 
of  ordnance,  but  ships  only  subject  themselves  to  it  under  special 
conditions,  and  generally  speaking  knowingly. 

Primary  attach.    For  this  it  is  as  important  to  know  the  nature  of 
an  enemy's  armour  as  to  know  its  thickness. 

Armour  may  be  classified  as  soft  or  hard,  and   dealt  with 
accordingly. 

Soft  armour  (including  wrought  iron  in  any  of  its  forms  except 
steel-faced)  can  hardly  be  broken  up,  aud  is  practically  uninjured  by 
partial  penetration,  however  often  repeated.  It  is  therefore  useless  to 
fire  shot  that  cannot  penetrate  it  completely,  because  each  effective 
round  must  perforate  (that  is,  completely  penetrate)  the  armour  and 
work  mischief  independently  of  the  action  of  other  rounds  fired. 

The  following  ride  of  thumb  admits  of  proof  on  certain  assumptions,  Rule  or 
aud  may  be  found  useful. 

Take  the  calibre  of  the  gun  as  a  measure  of  the  armour,  and  it  will 
be  found  that  no  shot  can  perforate  a  plate,  unless  it  has  over  1000  ft. 
velocity  for  each  calibre  in  the  thickness.  Thus  an  8-in.  projectile 
must  have  over  1000  ft.  striking  velocity  to  perforate  an  8-in.  plate. 
It  must  have  over  1500  ft.  velocity  for  a  12-in.  plate,  over  2000  for  a 
10-in.  plate,  and  so  proportionally. 

For  many  new-type  guns  firing  projectiles  heavy  in  proportion  to 
their  calibre,  the  direct  perforation  is  very  close  to  one  calibre  for 
every  1000  ft.  striking  velocity. 

In  oblique  fire  the  perforation  is  found  by  multiplying  the  direct 
perforation  into  the  sine  of  the  angle  made  by  the  axis  of  the  shot 
with  the  face  of  the 'plate,  unless  this  angle  becomes  too  oblique  for 
the  shot  to  bite,  which  will  generally  be  the  case  below  45°,  even  with 
armour  below  the  power  of  the  shot.  At  sea  tins  calculation  is  seldom 
useful  because  the  angle  of  incidence  is  seldom  known,0  so  that  the 
maximum  effect  possible  (i.e.  direct  perforation)  is  more  important. 
In  a  siege,  however,  oblique  perforation  might  l>e  required. 

*  A  vessel  attacking  n  fort  might  increase  the  resisting  power  of  her  side  armour 
t»y  maintaining  an  oblique  position. 
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Old-type  guns  and  a  few  new  guns  firing  projectiles  of  large  calibre 
in  proportion  to  their  weight,  liave  less  penetration  than  tliat  given  by 
the  above  rule ;  while  guns  of  the  future  with  a  calibre  which  is  very 
small  in  proportion  to  their  weight,  may  obtain  greater  perforation  than 
given  by  the  rule  of  thumb  if  fired  under  very  favourable  conditions. 

On  the  whole,  then,  it  may  be  concluded  that  it  is  useless  to 
fire  at  wrought-iron  plates  with  less  than  1000  ft.  striking  velocity  for 
each  calibre  in  the  thickness  of  the  plate  attacked,  further  allowance 
being  necessary  with  old-type  guns,  in  oblique  fire,  and  also  some 
allowance  for  backing. 
Diagrams.  For  immediate  use  in  connection  with  service  guns,  projectiles  and 
charges,  General  Inglis  prepared  a  diagram  on  which  perforations  can 
be  read  off  at  a  glance.  If  the  charge  differs  from  that  specified  on 
the  diagram,  the  perforation  for  any  given  velocity  is  correctly  shown, 
but  the  range  at  which  this  is  marked  will  no  longer  be  correct. 

Colonel  Maitland  has  a  diagram  which  may  be  employed  for  any 
question  of  perforation  of  iron.  It  is  less  quickly  used  and  less 
simple  than  that  of  General  Inglis,  but  it  is  available  for  experimental 
and  irregular  conditions,  it  gives  more  information  than  any  other, 
and  in  using  it  an  actual  process  of  calculation  is  mechanically 
performed,  which  is  perhaps  more  perfect  iu  theory  than  any  other 
known  in  England. 

The  accompanying  diagrams,  Pis.  IV.,  V.,  VI.,  and  VII.,  are  based 
on  a  series  that  owe  their  origin  to  the  official  one  prepared 
by  Colonel  Noble  in  1873.  Foreign  ships  were  given  by  Captain 
Grenfell,  RN.,  in  'Engineering,'  and  have  been  shown  for  some 
years  past  in  the  Austrian  '  Marine  Almanack '  as  well  as  in  the 
'  British  Navy.'  To  give  to  these  diagrams  a  definite  practical 
character,  the  following  course  has  been  followed. 

On  the  supposition  that  3000  yards  is  the  maximum  range  at 
which  side  armour  will  be  systematically  attacked,  all  projectiles 
perforating  up  to  3000  yards  are  shown  with  a  clear  blank  hole. 
For  every  perforation  effected  only  at  shorter  ranges,  the  limit  of 
range  is  entered  in  or  near  the  hole.  Thus,  any  officer  finding 
armour  corresponding  to  that  of  his  enemy  with  a  blank  hole 
opposite  his  gun  on  the  diagram,  may  hope  to  perforate  with  a  direct 
hit  at  least  up  to  3000  yards.  Should  he  find  a  number  less  than 
3000  yards  entered,  he  must  not  expect  to  perforate  beyond  the 
range  so  entered. 

The  armour  is  wrought  iron.  It  is  only  approximately  representa- 
tive. The  types  are  chiefly  French.  The  perforation  includes 
backing  and  skin. 
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Colonel  Maitland's  diagram  has  been  used  for  calculating  loss  of 
velocity  at  each  range.  On  service  each  hit  would  have  less  power 
to  perforate  than  is  indicated  on  the  diagrams,  in  proportion  as  it 
strikes  more  obliquely. 

The  diagrams  must  be  regarded  as  only  approximate.  They 
may  however  be  of  practical  value,  for  an  officer  may  be  able  to  see 
at  a  glance  that  some  ship's  armour  is  well  wffliin  the  power  of  his 
gum  or  quite  beyond  them,  and  behave  accordingly. 

On  this,  vide  Remarks  on  the  Attack  of  Armour,  p.  432. 

All  armour-clad  vessels  built  prior  to  1876,  and  many  subsequently, 
are  tron-plated.  To  these  the  above  directions  apply.  For  example, 
suppose  10-in.  M.  L.  guns  to  attack  the  French  vessel  Redoutable, 
carrying  14-in.  plates  along  her  water-line,  and  9J-in.  plates  on  her 
central  battery,  the  above  rule  would  indicate  that  it  would  be  useless 
to  attack  her  water-line  with  less  than  1400  ft.  striking  velocity,  and 
her  battery  with  less  than  950  ft.  Now  the  10-in.  18-ton  M.-L.  gun 
has  a  muzzle  velocity  of  little  over  1364  ft.,  and  even  if  by  a  special 
charge  it  were  brought  up  to  1500  ft.,  it  would  be  right  for  such 
guns,  even  at  the  shortest  ranges,  to  attack  the  central  battery  and 
not  the  water-line,  for  something  must  be  allowed  for  backing,  probable 
obliquity  of  impact,  and  range.  The  Kedoutable,  like  some  other 
French  ships,  has  an  unarmoured  battery  which  might  be  attacked 
by  any  ordnance.  The  question  may  naturally  be  asked,  why  ships 
clad  in  steel  and  compound  armour  are  treated  as  if  only  sheathed  in 
the  same  thickness  of  wrought  iron.  The  reply  is  that  the  object  is 
to  furnish  a  low  limit  for  guns  available  for  attack.  In  experimental 
firing,  steel  and  compound  plates  have  often  been  attacked  and  have 
suffered  when  projectiles  have  been  employed  just  capable  of  per- 
forating wrought  iron  of  the  thickness  of  the  steel  in  question.  The 
yielding  is  more  or  less  by  fracture,  and  is  a  gradual  process  ;  still  it 
would  not  be  right  to  fix  the  limit  higher,  and  to  say  that  guns 
capable  of  such  effects  were  useless  for  attack  of  such  armour.  More- 
over, no  other  limit  could  be  taken,  seeing  that  some  very  soft  steel 
armour  exists  approaching  wrought  iron  in  quality,  though  how 
closely  it  is  impossible  to  say. 

Thus  it  may  be  laid  down  that  steel  or  steel-faced  plates  may  be 
attacked  by  guns  capable  of  perforating  wrought  iron  of  the  same 
thickness  as  the  plates  in  question.  There  will,  however,  be  gradual 
destruction  instead  of  perforation. 

Hard  armour,  then,  including  chilled  iron  and  the  harder  steel  and  Hard 
compound  plates,  cannot  be  perforated,  and  must  be  broken  up  before  * rmo 
the  structure  behind  it  can  be  injured  materially.    A  single  hit  will 
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seldom  do  more  than  injure  the  armour  itself.  The  harder  kinds  of 
such  armour  will  suffer  more  than  wrought  iron  from  the  continued 
fire  of  eoiurwrativelv  light  guns.  The  smashing  effect  of  a  projectile  on 
bard  armour  is  probably  in  proportion  to  its  total  energy,  irrespective 
of  calibre.  It  is  difficult  to  apply  any  rule  to  the  case  of  ham 
armour,  but  it  is  desirable  as  far  as  possible  to  concentrate  and 
continue  the  tire  about  the  same  spot,  and  all  guns  are  available  for 
such  work.  Such  an  operation  may  seldom  be  feasible  in  engagement* 
between  ships. 

With  rtpxrd  to  projectiles.— Filled  Palliser  shells  are  only  effective 
against  thin  armour.    Steel  shells  have  perforated  iron  and  even  steel 
plates  without  deformation,  and  steel  shells  containing  gun  cotton 
bursting  charges  have  occasionally  been  made  to  pass  intact  through 
thick  wrought-iron  plates,  but  not  through  any  harder  class  of 
armour.   Common  shells  have  perforated  unbacked  iron  plates  half  a 
calibre  thick,  that  is  to  say,  a  shell  of  16-in.  calibre  fired  from 
the  80-ton  gun  has  passed  through  an  8-in.  plate,  and  a  10-in. 
common  shell  through  a  o-in.  plate. 
Kv.::        It  has  recently  been  decided  that  no  service  armour-piercing 
1   mu*t  projectiles  shall  be  fired  with  bursting  charges  of  "black  powder." 
Sh.-U      Forged  steel  shells  require  a  stronger  explosive  to  burst  them  It 
jq>j>cars  to  be  thought  that  armour  sufficiently  thin  to  be  successfully 
attacked  with  projectiles  capable  of  being  burst  by  powder  would  be 
letter  dealt  with  by  common  shell.    This  conclusion  may  possibly 
be  based  upon  experiments  with  common  shell  and  hacked  plates,  of 
wliich  reports  have  not  been  made  public.    In  the  engagement  with 
the  Shall  the  only  loss  incurred  by  the  Huascar's  crew  was  caused  by  a 
9-in.  common  shell  from  the  former  ship,  which  perforated  the  water- 
line  armour  somewhat  abaft  the  midship  point,  where  it  must  have 
been  about  3£  in.  thick,  and  supported  by  backing.    This  shell 
exploded  destructively  between  decks. 

Experiments  at  Shoeburyness,  on  the  other  hand,  have  shown  that 
generally  the  blunt  head  of  a  common  shell  breaks  on  impact,  and 
the  projectile  perforates  by  driving  out  a  disc  of  the  plate  in  front 
of  it.  Backing  enormously  interferes  with  this  kind  of  perforation. 
There  still  exist  a  sufficient  number  of  vessels  with  thin  armour  to 
make  this  question  important.  The  Huascar  turret  armour,  5£  in. 
thick,  was  perforated  by  two  9-in.  filled  Palliser  shells,  fired  from 
the  Cochrane  or  Blanco,  which  appeared  to  have  burst  inside. 
The  destructive  effect  was  very  great,  all  the  men  in  the  turret  being 
killed.  It  appears  unlikely  that  a  9-in.  common  shell  could  per- 
forate a  5^-in.  plated  turret,  and  a  shot  would  surely  do  less  damage 
inside. 
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Umnaourcd  parts  of  sliips  are  probably  most  effectually  attacked 
by  common  and  shrapnel  shells.  The  former  act  best  with  direct- 
action  fuzes.  The  Pettman  fuze  has  often  failed  to  be  set  in  action 
with  new-type  guns  ;  also  its  action  is  apt  to  be  too  slow,  so  that  the 
shells  split  open  instead  of  bursting  explosively.  Shrapnel  shell 
may  be  fired  plugged,  as  the  passage  through  thin  iron  breaks  them 
up,  and  they  make  great  havoc  in  the  interior  of  an  unarmoured  ship. 

Deck  attack. — This  is  the  attack  of  a  ship's  deck,  either  by  guns  Deck- 
firing  from  positions  of  high  command  or  by  vertical  fire.  A  ship  Attac 
lying  head-on  is  generally  well  protected  as  to  her  sides,  but  this  is 
often  the  best  position  for  the  attack  of  her  deck.  Vessels  are  now 
generally  constructed  with  armoured  decks  capable  of  resisting  at  10° 
the  fire  that  is  a  match  for  their  side  armour  striking  direct.  Conse- 
quently, such  a  deck  struck  by  projectiles  glancing  along  it  at  angles 
more  oblique  than  10°  to  the  deck  plate  should  be  stronger  than  the  " 
side  armour,  but  if,  from  the  heel  over  of  a  ship,  or  from  the  high 
command  of  the  attacking  battery,  the  shot  strikes  the  deck  more 
directly  than  10°,  the  ship  becomes  more  vulnerable  to  deck  than 
side  attack.  The  best  authorities  have  at  all  times  laid  down  that 
batteries  placed  high  on  land  attack  ships  to  greater  purpose  than 
those  on  the  sea  level.  It  may  be  questioned  in  many  vessels  whether 
projectiles  would  not  generally  explode  or  break  in  passing  through 
.an  upper  deck  before  they  reach  the  armoured  deck. 

The  attack  of  decks  by  approximately  vertical  fire  is  a  separate 
question,  and  must  not  be  confused  with  the  plunging  attack  of  gun- 
fire. This  may  be  carried  out  by  comparatively  insignificant  pieces 
of  ordnance  such  as  rifled  mortars  and  howitzers,  which  can  be  easily 
and  cheaply  placed  under  cover  of  earthworks.  Very  striking  results, 
as  far  as  accuracy  is  concerned,  have  been  obtained  by  the  high  angle 
fire  of  rifled  ordnance  experimentally,*  but  on  service  it  could  not  be 
expected  to  succeed  except  against  vessels  at  anchor,  a  position  they 
may  be  compelled  to  take  in  water  which  is  imperfectly  cleared  of 
submarine  mines.  Trials  are  necessary  also  to  determine  the  effect 
of  falling  projectiles  against  deck  plates.  At  Shoeburyness  recent 
trials  have  been  made  with  a  9-inch  howitzer  against  3-inch  deck 
plates,  which  were  perforated,  or  broken  through,  at  3000  yards  range. 

*  Krupp  in  1879  marked  out  a  space  roughly  representing  tho  Inflexible  deck 
on  the  range  at  Meppen ;  this  was  fired  at  by  an  11-in.  Howitzer  at  over  7000  yds. 
range.  The  first  five  shells  fell  close  to  the  target,  and  the  next  five  all  struck  it 
near  the  centre. 
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CHAPTER  III. 
Ordnance.* 

Ordnance.  The  'progress  of  Arte  and  Sciences  during  the  present  reign  has 
been  reviewed  in  various  publications  brought  out  during  the  present 
year.  These  for  the  most  part  have  been  popular.  It  may  be 
interesting,  even  in  a  work  of  more  scientific  character,  to  note  a  few 
features  marking  the  progress  that  has  been  made  in  the  development 
of  Ordnance. 

Improvement  has  been  effected  in  three  principal  directions  in 
guns :  (1)  in  the  material  of  winch  they  are  made,  and  in  its  dis- 
position ;  (2)  in  the  proportions  and  accuracy  of  fire  of  the  piece ; 
(3)  in  the  actual  increase  of  magnitude  which  has  been  given  to 
ordnance  by  the  use  of  the  greatly  improved  mechanical  means 
employed  both  in  manufacture  and  in  working  guns  on  service. 

As  to  material ;  in  the  commencement  of  the  present  reign,  cast- 
iron  was  used  for  heavy  guns,  and  bronze  for  light  ordnance.  All 
guns  were  cast,  thus  not  only  was  the  metal  employed  weak,  but  its 
application  was  such  as  failed  to  utilize  fully  such  strength  as  it 
possessed,  seeing  that  the  metal  in  the  immediate  vicinity  of  the 
bore  received  the  full  shock,  and  transmitted  it  very  imperfectly  to 
the  surrounding  mass.  For  simple  mechanical  reasons,  which  are 
dealt  with  in  any  work  on  the  construction  of  ordnance,  compara- 
tively little  support  was  given  by  adding  metal  to  the  outside  of  a 
gun  after  a  certain  magnitude  was  reached,  so  that  very  large  guns, 
on  this  account  as  well  as  for  other  reasons,  were  regarded  as  out  of 
the  question.  The  68-pounder  gun  of  112  cwt,  and  13-inch  mortar 
of  5  tons,  represented  the  heaviest  ordnance,  until  the  introduction 
of  the  Armstrong  coil  system  in  1858  rendered  greater  achievements 
possible.   The  disposition  of  the  fibre  of  metal  so  as  to  meet  the 

*  List  of  Authorities.— The  Engineer.  Some  questions  of  detail  have  been  referred 
to  Elswick  where  Elswick  materiel  was  concerned,  and  to  the  Departments  in  the 
Royal'  Arsenal  for  articles  of  Government  manufacture.  General  Wait  land's  Paper 
On  the  Treatment  of  Gun  Steel,  read  at  the  Institution  of  Civil  Engineers,  TJie 
Reign  of  Victoria,  and  the  Illustrated  Naval  and  military  Magazine,  are  also  quoted. 
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strain  of  discharge  in  its  strongest  direction,  and  the  shrinkage  of  it 
so  as  to  distribute  the  strain  on  outer  and  inner  parts  of  the  gun,  are 
features  now  embodied  in  ordnance  built  up  of  steel  hoops,  as  truly 
as  in  the  coil  system  of  wrought  iron  first  introduced.  The 
superiority  in  strength  of  a  gun  of  the  present  time  compared  with 
one  of  1837,  therefore,  is  not  measured  merely  by  the  fact  that  it  is 
made  of  steel  of  a  tenacity  of  45  tons  instead  of  cast-iron  with 
only  10  tons  tenacity  at  the  most,  because  the  metal  has  also  the 
advantage  of  being  so  arranged  as  to  enable  every  part  to  bear  a 
share  of  the  work. 

The  proportions  of  ordnance  have  been  now  established  on  series 
of  investigations  by  means  of  pressure  gauges  in  the  bore.  The 
powder  has  been  improved  by  causing  it  to  burn  at  first  slowly,  and 
to  increase  its  rate  of  burning  regularly  as  its  combustion  goes  on,  so 
as  to  start  the  projectile  comparatively  slowly  and  follow  it  up  with 
pressure  which  gives  a  velocity  of  over  2000  feet  per  second  at  the 
muzzle,  for  the  comparatively  moderate  pressure  of  18  or  19  tons  in 
the  largest  guns.  How  much  may  be  effected  in  this  way  may  be 
seen  by  a  comparison  between  the  early  rifle-guns  designed  before 
these  investigations  had  been  carried  out,  and  those  now  made. 

Captain  Andrew  Noble,  who  took  the  lead  in  working  out  this 
i  [uestion,  has  illustrated  the  progress  in  gun  construction  in  Fig  1, 
PL  VIII.,  which  is  taken  from  a  paper  of  his.  The  diagrams  represent 
the  work  which  is  got  out  of  25  tons  embodied  in  an  old-type  gun 
and  25  tons  in  a  wire  Elswick  gun.  It  will  be  seen  that  in  the  old 
piece,  which  is  a  12-inch  muzzle-loading  gun,  a  velocity  of  1180  feet 
is  imparted  to  a  projectile  which  weighed  615  lbs.,  at  the  cost  of  a 
maximum  pressure  of  31  tons  per  square  inch.  In  the  new  gun, 
with  a  calibre  of  10  inches,  a  velocity  of  2225  feet  is  given  to  a  pro- 
jectile weighing  450  lbs.,  with  a  maximum  pressure  of  only  17  tons 
per  square  inch.  In  the  old  gun,  short  as  it  is,  the  pressure  has 
decreased  to  1  •  6  ton  at  the  muzzle,  so  that  in  it  additional  length 
would  have  been  a  mistake,  whereas  in  the  new  gun  there  is  at 
the  end  of  a  long  bore  still  5  *  2  tons'  pressure,  so  that  there  would 
positively  be  more  in  favour  of  lengthening  this  gun  than  the  other. 
The  total  stored-up  work  or  muzzle  energy  in  the  old  gun  is 
5939  foot-tons,  and  in  the  new  15,450  foot-tons.  Hence  out  of 
25  tons  of  metal  is  got  more  than  2£  times  the  work  on  the  new 
system  of  slow  powder  and  long  bore  than  was  obtained  from  25  tons 
on  the  old  system  of  quick-burning  powder  and  short  bore. 

On  Krupp's  method  of  comparison — (Le.  the  energy  per  ton  of  gun), 
the  new  wire  gun  has  617*8  foot-tons,  and  the  old  gun  237*0  foot- 
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tons  per  ton  of  gun.  It  may  be  noticed  that  the  old  12-inch  gun 
taken  in  this  comparison  is  inferior  to  the  old  pattern  12-inch  gun 
now  in  the  service,  which,  with  the  charge  used,  gives  7120  foot-tons 
energy. 

Short  guns  and  quick-burning  powder  came  in  as  a  false  move. 
An  old  bronze  gun  mounted  opposite  to  the  gates  of  the  Royal 
Arsenal,  Woolwich,  which  was  brought  from  Malta  about  the 
beginning  of  the  century,  has  a  bore  of  very  nearly  the  length 
recommended  at  the  present  time. 

As  to  accuracy,  some  estimate  of  the  improvement  effected  may 
be  formed  by  comparing  the  "  probable  rectangles  "  of  old  and  new 
guns,  that  is,  the  spaces  in  which  50  per  cent,  of  the  projectiles  may 
be  expected  to  fall  at  any  given  range.  For  example:  at  a  mile 
range  the  probable  rectangles  for  the  18-pounder  smooth  bore,  and 
the  12-pounder  breech-loading  rifled  guns  of  the  present  day,  are 
spaces  respectively  121-7  yards  long  by  25*8  yards  wide,  and  20 
yards  long  by  0*99  yard  wide. 

The  increase  in  magnitude  is  perhaps  the  most  striking  difference 
between  the  British  ordnance  of  the  present  time  and  that  of  1837. 
The  following  statement  is  taken  from  the  '  Reign  of  Victoria,' 
recently  published.* 

The  great  naval  battles  of  England  were  won  with  comparatively 
light  ordnance.  The  Victory  at  Trafalgar  carried  only  32-pounders 
and  smaller  guns.  In  1837  some  42-pounders  existed,  but  the 
regular  armament  of  a  120-gun  ship  consisted  of  ninety-eight 
32-pounders,  four  18-pounders,  two  68-pounder  carronades,  and 
sixteen  32-pounder  carronades.  It  is  interesting  to  compare  such 
an  armament  with  that  of  the  new  ships  of  the  so-called  Admiral 
class.  One  of  these,  the  Benbow,  carries  two  111-ton  guns  and  ten 
6-inch  guns.  The  Anson  and  two  others  mount  four  67-ton  guns 
and  six  6-inch  guns,  besides  fifteen  "  quick-firing  "  and  ten  machine- 
guns.  It  will  be  seen,  then,  that  instead  of  a  large  number  of 
comparatively  light  pieces  we  now  have  two  or  four  of  enormous 
power,  supported  by  a  secondary  armament  for  quick  light  work. 
The  introduction  of  armour  has  given  ships  complete  protection 
against  all  the  old-fashioned  guns.  At  the  time  of  the  Crimean  War 
in  1854,  the  largest  vessels,  such  as  the  Duke  of  Wellington  and  the 
Royal  Albert,  carried  two  68-pounder' pivot  guns  of  95  cwt.,  and 
even  these  at  200  yards  range  were  hardly  a  match  for  the  4£  inches 

*  Contributed  by  the  author  to  the  portion  of  the  work  written  by  Lord 
Brassey.  The  figures  were  obtained  from  the  officer  in  charge  of  H.M.S.  Victory, 
and  from  reliable  lists  of  armaments  of  1837. 
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of  iron  armour  of  the  Warrior.  Vessels  now  exist  carrying  as  much 
as  22  inches  of  steel,  while  guns  have  increased  in  power  in  even  a 
greater  proportion  than  armour.  The  guns  of  the  Benbow,  Sans- 
pareil,  and  Victoria,  supplied  from  Elswick,  are  the  most  powerful  in 
the  world.  They  are  "  calculated  to  perforate  about  35  inches  of  iron 
at  the  muzzle."  The  weight  of  metal  projected  by  both  broadsides  of 
a  first-rate  man-of-war  in  1837  was  about  3856  lbs.,  while  the  guns 
of  the  Anson  would  throw  5600  lbs.  of  metal.  The  energy  of  both 
broadsides  of  the  120-gun  ship  would  be  about  67,034  foot-tons, 
while  that  of  the  Anson  guns  is  about  162,360  foot-tons.  A  single 
projectile  from  one  of  the  111-ton  guns,  above  mentioned,  weighs 
1800  lbs.,  and  has  about  57,580  foot-tons  energy  at  the  muzzle.  The 
development  here  exhibited  has  been  achieved  by  science  and 
manufacturing  power,  which  appear  to  us  great,  though  no  doubt 
they  may  soon  be  dwarfed  by  comparison  with  future  achievements. 
It  is  no  light  task  to  control  a  gun  over  40  feet  long,  in  the  act  of 
delivering  a  blow  of  60,000  foot-tons.  This  amount  of  energy  applied 
in  the  form  of  an  upward  push  would  lift  the  entire  vessel,  weighing 
10,000  tons,  six  feet  into  the  air.  By  means  of  hydraulic  buffers, 
the  gun  is  brought  to  a  stop  with  a  recoil  of  five  feet.  The  gun,  the 
carriage,  and  lastly,  the  projectile,  which  is  capable  of  passing  through 
two  or  even  three  feet  of  solid  iron,  are  each  in  their  way  remarkable. 

Figs.  2  and  3,  p.  441,  show  the  largest  ship's  gun  in  1837,  namely 
the  42 -pounder,  weighing  at  most  84  cwt.,  and  the  111-ton  gun  of  the 
Benbow.  Both  guns  are  shown  in  working  position  and  are  drawn  to 
the  same  scale,  so  that  the  increase  in  magnitude  is  seen  at  a  glance. 

The  firing  trial  of  the  first  new  111-ton  breech-loading  gun 
approved  for  H.M/s  ships  Benbow,  Victoria,  and  Sanspareil  was 
commenced  at  the  Woolwich  proof  butts  on  February  10th,  1887, 
under  the  direction  of  Colonel  Maitland,  the  Superintendent  of  the 
Royal  Gun  Factories.  A  section  showing  the  construction  of  this 
gun  is  given  in  Fig.  4,  PI.  VIII.*  The  most  important  difference 
between  this  piece  and  the  large  breech-loading  guns  which  immedi- 
ately preceded  it,  such  as  the  105  and  100-ton  guns  supplied  to 
Italy,  is  that  the  steel  tube  extends  unbroken  from  end  to  end  instead 
of  being  made  in  two  lengths.  There  are  also  minor  differences  in 
detail,  and  the  length  is  increased,  being  43  ft.  8  in.  in  all. 

The  following  figures  are  authoritative : — Length  over  all,  524  in. ; 
length  of  bore,  487*5  in.  (30  calibres).  The  breech  engages  in  the 
breech-piece,  leaving  the  "  A,"  or  inner  tube  with  its  full  strength  for 

*  This  section  is  identical  with  that  of  the  same  ^gun  given  in  Tftc  Naval 
Annual  for  1886,  but  is  repeated  to  make  the  description  complete. 
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tangential  str.un  (rule  Fig.  4),  the  "A"  tube,  being  as  above  stated  ii* 
a  sincjle  piece  instead  of  two  lengths,  as  in  the  case  of  the  Italia  guns. 
It  is  supplied  to  Elswick  from  Whitworth's  works,  one  of  the  few  in 
Kn  inland  where  such  a  tube  could  be  made.  There  are  four  layers 
of  metal  hoops  over  the  breech.  Copper  and  bronze  are  used  to 
^ive  longitudinal  strength.  The  obturation  is  a  modification  of  the 
1 V  Bauge  system  proposed  by  Vavassenr.  The  maximum  firing  charge, 
contemplated  was  about  half  the  weight  of  the  shot,  t>.  900  lbs.,  but 
depends  upon  the  nature  of  powder  used.  The  projectile  weighs 
1800  lbs.  The  estimated  muzzle  velocity  is  22 10  feet  per  second. 
The  eapicity  of  the  chamber  is  28,610  cubic  inches,  and  that  of  the 
U»re  112,595  cubic  inches.  The  estimated  total  energy  was  01,200 
fort-tons,  judging  from  the  results  with  the  100-ton  guns  supplied 
to  Italy. 

The  gun  was  mounted  on  a  proof  carriage  turned  out  by  the  Royal 
I'arriage  Department,  under  General  Close.  This  carriage  is  made 
on  bogies  so  as  to  run  on  rails  passing  easily  round  curves  of  50  foot 
radius.  The  gun  is  fired  on  an  inclined  length  of  rails,  the  recoil 
presses  of  the  carriage  first  receiving  the  shock  and  reducing  the 
recoil.  The  carriage  is  made  to  lift  into  the  Government  barge  so  as 
to  go  easily  to  Shoeburyness  or  elsewhere.  It  can  be  altered  so  as 
to  provide  for  turning,  and  it  allows  the  piece  to  be  fired  at  angles  of 
elevation  up  to  24  deg.  The  cheeks  of  the  carriage  are  made  t<» 
open  and  close,  so  as  to  take  the  12-inch  gun  as  well  as  all  larger 
pieces.  The  steol  castings  for  it  are  supplied  from  the  Stannera  Close 
Steelworks. 

Figs.  3  (p.  441)  and  5,  PI.  VIII.,  show  the  mounting  of  the  111-ton 
gun  in  the  barbette  towers  of  the  Benbow.  Figs.  G  and  7,  PI.  IX.,  show 
a  similar  mounting  applied  to  the  turrets  of  the  Victoria  and  Sanspareil. 
The  gun  is  held  down  on  the  bed  by  steel  bands,  and  recoils  in  its  bed  on 
the  slide — rub:  Fig.  2,  p.  441,  and  also  Fig.  G,  PL  IX.  The  latter  is 
hinged  or  pivoted  in  front,  and  is  elevated  by  an  elevating  ram — shown 
in  Fig.  2.  When  the  slide  is  fully  down  the  gun  is  in  the  loading  posi- 
tion. The  ammunition  lift  brings  up  the  projectile  and  charge  (whick 
latter  is  subdivided  like  those  employed  in  the  German  guns),  in  suc- 
cession to  the  breech,  the  hydraulic  rammer  forcing  them  home.  The 
simplicity  of  the  arrangement  is  apparent.  The  recoil  always  acts 
parallel  to  the  slide.  This  is  much  better  than  allowing  its  direction 
to  be  affected  by  elevation,  and  the  distributed  hold  of  the  steel  bands  is 
preferable  to  the  single  attachment  at  trunnions.  Theoretically  the 
recoil  is  not  so  perfectly  met  as  in  some  of  the  earlier  Elswick  designs, 
in  which  the  presses  were  brought  opposite  to  the  trunnions,  so  that 
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tliey  acted  symmetrically  on  each  side  of  the  centre  of  resistance. 
The  barbette  tower  of  the  Benbow  is  covered  by  a  steel  plate,  shown 
in  Fig.  5,  PI.  VIII.,  fitting  close  to  the  gun  slide,  so  that  the  only 
opening  is  that  behind  the  breech  when  the  gun  is  in  the  forward 
position,  and  this  is  closed  as  it  recoils.  The  only  man  of  the  de- 
tachment even  partly  exposed  is  the  number  one,  while  laying  the 
gun,  and  in  that  position  he  is  nearly  covered  by  the  gun  and  fittings. 

The  mounting  for  the  111-ton  gun  in  a  turret,  as  in  the  Victoria  and 
Sanspareil,  closely  resembles  this,  as  is  shown  in  Figs.  6  and  7,  PL  IX. 
The  turret  is  rotated  and  the  gun  itself  run  in  and  out  by  hydraulic 
gear,  the  operations  of  loading  and  working  tins  gun  are  performed 
by  the  same  means.  The  breech  block  is  unscrewed  from  its  seat  in 
the  gun,  withdrawn,  and  carried  to  one  side  to  make  room  for  the 
operation  of  loading.  The  loading  is  performed  by  hydraulic  lift 
and  rammer,  by  which  the  projectile  and  charge  are  in  succession 
brought  up  and  entered  in  the  bore,  after  which  the  breech  block  is 
replaced  and  screwed  home. 

Common  shell,  shrapnel  shell,  and  steel  armour-piercing  projec- 
tiles, have  been  approved  for  the  111-ton  gun.  The  common  shell 
is  shown  in  Fig.  8,  PI.  X.  Like  the  common  shell  for  all  the  larger 
natures  of  new  type  guns,  it  is  made  of  forged  steel,  and  contains  a 
bursting  charge  of  1915  lbs.  of  powder,  the  total  weight  of  the  filled 
shell  being  1800  lbs.  The  apex  has  a  screw  plug  of  larger  diameter 
than  that  of  the  fuse,  and  is  made  removable  to  facilitate  the 
insertion  of  the  bursting  charge.  This  is  shown  in  Fig.  9.  The 
fuse  is  a  direct  action  one.  The  needle  B  is  held  in  the  centre 
of  a  copper  disc  C  C,  and  is  safe  against  explosion  until  it  is 
actually  brought  into  contact  with  an  object,  when  it  is  forced 
down,  igniting  a  patch  of  cap  composition  and  the  magazine  at  A, 
and  so  firing  the  bursting  charge  of  the  shell  lwlow.  E  E  E  are  each 
priming  charges  of  seven  grains  of  pistol  powder  made  up  in  shalloon 
bags  to  ensure  the  ignition  of  the  bursting  charge,  which  is  in  a  bag 
of  serge  and  shalloon  beneath. 

The  use  of  this  fuse  involves  the  curious  question  of  the  physical 
conditions  now  existing  in  the  discharge  of  our  projectiles  by  slow- 
burning  powder.  The  forward  movement  of  the  shell  is  now  so 
•  gradual  that  the  inertia  of  a  pellet  is  only  sufficient  to  shear  a  wire 
of  one-tenth  the  strength  of  that  which  might  formerly  have  been 
sheared  by  a  similar  pellet  in  an  old-type  gun  with  quick-burning 
powder;  consequently,  in  many  cases,  it  is  found  better  not  to 
depend  on  a  suspending  win;  thus  sheared,  but  to  adopt  direct  action. 
The  fuse  in  question  would  act  even  on  graze,  at  any  angle  over 
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10  deg.  Probably  at  less  angles  than  10  deg.  it  would  not  explode 
against  water,  which  would  be  an  advantage  in  firing  at  ships. 

Shells  so  gently  put  in  motion,  and  having  no  windage,  might  be 
made,  it  might  naturally  be  supposed,  singularly  thin.  The  adoption 
of  steel  in  place  of  iron,  however,  is  because  it  has  been  found  that 
common  shells  break  up  against  masonry  instead  of  penetrating  it 
when  fired  from  these  large  high-velocity  guns. 

The  shrapnel  shell  is  shown  at  Fig.  10,  PL  X.  Like  the  common 
shell,  it  is  made  of  steel,  and  is  of  the  usual  form  of  the  pattern  of 
General  Boxer,  with  wooden  head,  central  tube,  and  bursting  charge  at 
the  base.  It  contains  2300  four-ounce  sand  shots  and  an  8  lb.  bursting 
charge.  It  weighs  1800  lbs.  The  fuse  is  time  and  percussion ;  it  is 
shown  in  Figs.  11  and  12.  It  closely  resembles  the  original  Armstrong 
time  and  percussion  pattern.  The  action  is  as  follows : — The  ignition 
pellet  A,  which  is  ordinarily  held  by  a  safety  pin,  is,  after  the  with- 
drawal of  the  latter,  only  held  by  a  fine  suspending  wire,  which  is 
sheared  by  the  inertia  of  the  pellet  on  discharge,  a  needle  lighting  a 
percussion  patch  of  composition  and  the  composition  ring  B  B.  This 
ring  burns  round  at  a  given  rate  until  it  reaches  the  communication 
passage  C,  when  it  flashes  through  the  percussion  pellet  £  and  ignites 
the  magazine  D,  and  so  ignites  the  primer  shown  in  Fig.  12,  flashes 
down  the  central  tube  of  the  shell,  and  explodes  the  bursting  charge 
in  the  base — Fig.  10.  The  length  of  time  during  which  the  fuse 
burns,  depends  on  how  far  the  composition  ring  is  turned  round,  and 
what  length  it  consequently  has  to  burn  before  it  reaches  the  com- 
munication passage  C.  If  the  fuse  should  be  set  too  long,  or  from 
any  other  cause  the  shell  strikes  before  the  fuse  fires  the  charge,  the 
percussion  action  fires  the  shell  on  graze  by  the  following  arrange- 
ment : — The  heavy  metal  piece  containing  the  magazine  D  constitutes 
a  striker,  which  is  held  in  place  by  a  plain  ball  G  near  the  axis  of  the 
fuse  and  by  a  safety  pellet  H.  On  first  movement  in  the  gun,  this 
latter  by  inertia  shears  a  suspending  wire  and  leaves  the  ball  free  to 
escape  above  it,  which  it  does  by  centrifugal  force,  leaving  the 
magazine  striker  D  free  to  fire  itself  by  momentum  on  the  needle 
shown  above  it  on  impact  There  is  a  second  safety  arrangement, 
not  shown  in  the  figure,  consisting  of  a  cross  pin,  held  by  a  weak 
spiral  spring,  which  is  compressed  by  centrifugal  force  during  flight, . 
leaving  the  magazine  pellet  free  to  act,  as  above  described,  on  impact 

The  armour-piercing  projectile  is  shown  in  Fig.  13.  It  is  to  be 
made  of  forged  steel,  and  supplied  by  Els  wick.  In  appearance  it  very 
closely  resembles  those  fired  from  the  100-ton  gun  at  Spezia,  shown 
in  Tl  XIV.  of  The  Naval  Annual  for  1886. 
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The  following  results  were  obtained  in  the  proof  in  the  Royal 
Arsenal : — 


Date. 

Charge  of 

I'owdcr. 

Muxxlc 
Velocity. 

Average 

Prc*-ure. 

Muulc 

Feb.  10th 
»» 

Feb."l6th 
March  3rd 

lbs. 

6(H)' 
700* 
800t 
850f 
850f 
960» 
850f 

feet-aw*. 
1,699 
1,843 
2,007 
2,078 
2,142 
2,104 
2,149 

tons  per  M).  In. 
9-65 
12-05 
151 
180 
19-5 
157 
19-9 

36,040 
42,390 
5l»,270 
53,920 
57,320 
55,250 
57,630 

•  Waltbun  Abbey  brown  prtsm.  No.  I. 
t  WtttphalUn  brown  prism. 


It  is  natural  to  compare  these  results  with  those  obtained  from 
Krupp's  119-ton  gun.  As  seen  in  the  above  Table,  at  the  Royal 
Arsenal  the  muzzle  energy  obtained  with  850  lbs.  of  German  powder, 
and  a  pressure  of  19-9  tons,  was  57,630  foot-tons,  the  velocity  being, 
as  above  mentioned,  2149  feet.  A  still  larger  amount  was  estimated 
lor  tliis  gun,  as  noticed  above,  and  there  appears  to  be  every  reason 
to  say  that  more  might  be  got,  seeing  that  the  pressure  is  not  high, 
and  might  be  much  increased  without  injuring  the  gun.  Krupp's 
119-ton  gun  on  one  occasion  gave  an  energy  50,780,  with  a  projectile 
of  846  •  6  lbs.  and  a  velocity  of  nearly  1900  feet  per  second.  Tins  is 
the  highest  *  Krupp  record  published.  It  is  6850  foot-tons  less  than 
the  Elswick  gun.  The  results  could  be  better  compared  if  the  pressure 
in  Krupp's  gun  was  given.  Probably,  however,  the  pressure  is  kept 
well  down.  The  natural  tendency  to  rivalry  in  gunmakers  is  modified 
by  the  reflection  that  a  mishap  would  be  very  damaging.  The 
pressures  adhered  to  are  so  reasonable,  that  surprise  may  be  felt  that 
the  guns  are  not  taxed  rather  more.  The  old-type  guns  were  habitu- 
ally subjected  to  higher  pressures.  Probably,  however,  it  is  wise  to 
keep  well  on  the  safe  side  at  present.  We  now  employ  a  very  large 
charge,  which  is  made  to  act  in  a  manner  which  is  admirably  suited 
to  the  circumstances  of  the  case.  The  powder  burns  slowly,  and 
keeps  up  the  pressure  as  noticed  above.  We  are  dealing  with  an 
enormous  force,  which  is  acting  as  if  subject  to  scientific  control.  It 
may  be  even  questioned  whether  circumstances  might  not  arise  which 
might  cause  the  powder  to  behave  differently,  and  then  we  might 
have  to  reckon  with  a  very  different  rate  of  increase  from  what  could 

*  A  higher  number  is  given  in  Nature,  but  it  appears  to  be  an  error,  being 
quoted  from  the  Revue  lyArtillerie  for  January  1887,  p.  323,  which  gives 
"  18,000  atm."  This  is  apparently  a  misprint  for  "  18,000  tm,"  «n  amount  which  is 
not  supported  by  the  velocity  and  weight  given,  viz.,  579  m  and  920  kg.  These 
imply  an  energy  of  50,780  foot-tons,  which  exactly  accords  with  that  obtained 
indirectly  from  Krupp  through  American  sources. 
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take  place  in  oltl  days.  Quick  burning  rwwder  was  force  in  a  bad 
shupe,  but  its  very  bad  action  gave  the  guarantee  that  it  could  liardly 
.surprise  us  by  behaving  worse.  It  appears,  indeed,  to  l>e  very  difficult 
to  make  cocoa  powder  burn  rapidly,  but  it  might  be  well  to  make 
experiments  with  it  in  various  conditions,  such  as  after  being  broken, 
exposed  to  dry  heat,  and  the  like. 

The  proportions  of  the  gun  form  the  principal  feature  of  new  type 
guns,  but  immediately  connected  with  this  question  is  that  of  pro- 
portion and  weight  of  projectiles.  This  deserves  notice  the  more, 
because  Armstrong  and  Krupp  obtain  their  energies  in  different  ways. 
The  energy  being  made  up  of  the  weight  of  projectile  multiplied  by 
the  square  of  the  velocity  may  depend  on  weight  and  velocity  in 
varying  proportions.  Thus,  in  the  Elswick  111-ton  gun  the  pro- 
jectile is  much  lighter  and  the  velocity  higher  than  in  Krupp's  119-ton 

W 

gun.    The  weight,  diameter,  and  expression  j)3  which  expresses  the 

power  to  koep  up  velocity,  is  in  each  gun  respectively  1800  lbs.,  16 '25 
and  0*42,  and  2028,  15-75  and  0*52,  the  velocities  being  2149  and 
1900.  The  Elswick  projectile  has  a  great  advantage  at  short  ranges 
— that  of  Krupp  at  long  ones.  The  long  heavy  projectile  has  more 
power  to  overcome  resistance,  and  also  owing  to  the  velocity  being 
less  the  resistance  is  less.  The  Elswick  gun  shows  the  best  ballistic 
result ;  but  if  it  be  asked  how  it  comes  that  Krupp  perseveres  in  his 
system,  the  answer  is  that  probably  both  Krupp  and  Armstrong  are 
right,  for  their  guns  are  meant  for  different  purposes.  The  1 1 1-ton  gun 
is  for  the  Navy ;  the  number  of  rounds  carried  is  necessarily  limited  on 
board  ship — in  fact,  lamentably  small — and  thus  decrease  in  weight  is 
a  great  object.  Krupp's  gun  has  hitherto  been  used  for  coast  defence, 
when  long  range  may  be  an  advantage  and  weight  a  secondary  question. 
In  short,  for  Britain,  for  issue  to  ships,  the  light  projectile  and  higher 
velocity  is  the  best  combination ;  while  the  greater  weight  and  lower 
velocity  may  be  best,  being  intended  for  continental  coast  armaments. 

The  Ballistic  Powers  taken  from  the  Results  hitherto  obtained 


with  the  Projectiles  of  the  heaviest  representative  English  and 
Uermax  B.L.  Oun«  are  as  follows :— 


!  Weight 

Wmc.ht  or 

Diamelrr 

\v 

V  . 

'  uf  Gun. 

Shot. 

Charge. 

of  Shut . 

I>> 

'  Tons. 

2028  25 

n». 

840 -6 

In. 

15  '75 

0-519 

1 

f(«)t-ner».  fnot-tow». 

2,000  j  50,780 

Elswick  .... 

n. 

1800  0 

850-0 

16  25 

0-420 

2,148  57,580 

Koyal  Gun  Factory  . 

.  :  67 

1250  0 

630  0 

13  5 

0-510 

2,025  1  35,560 
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The  powers  of  the  Krupp  and  Elswick  guns  are  thus  brought  more 
nearly  equal  than  shown  on  Flates  XV.  and  XVI II.  and  the  Tables 
of  Ordnance  of  TJw  Naval  Annual  for  1886. 

On  March  loth,  1887,  General  Maitland,  C.B.,  then  Superintendent  Mnitland 
of  the  Gun  Factories,  lioyal  Arsenal,  read  a  paper  at  the  Institution  ^/iUn" 
of  Civil  Engineers  on  '  The  Treatment  of  Gun  Steel '  *  obtained 
from  Messrs.  Cammell  &  Co.,  Firth  &  Sons,  Vickers,  Sons  &  Co.,  Sir 
J.  Whitworth  &  Co.,  and  from  the  Royal  Gun  Factories.  The  steel 
contemplated  generally  breaks  at  about  30  tons  in  the  soft  or  annealed 
state,  and  at  45  tons  per  square  inch  when  hardened  in  oil.  It  con- 
tains from  0*25  to  0*5  per  cent,  of  carbon,  and  from  0*5  to  0*8  per 
oent.  of  manganese.  The  author  held  that  taking  the  breaking  strain 
^fter  oil  hardening  as  the  datum,  the  limit  of  elasticity  in  the 
unhardened  state  rises  with  the  proportion  of  manganese,  and  the 
•effect  of  hardening  in  oil  increases  with  the  proportion  of  carbon, 
raising  both  the  elastic  limit  and  breaking  strain  more  than  with  the 
steel  with  the  higher  proportion  of  manganese.  The  qualities  of  steel- 
forgings  oil-hardened  in  mass  lie  about  midway  between  those  of 
hardened  and  unhardened  test  pieces.  As  to  the  effect  of  the  condi- 
tions under  which  metal  is  tested,  the  author  noticed  that  if  the 
copper  cylinder  in  a  crusher  gauge  be  repeatedly  subjected  to  the 
same  pressure  slowly  applied,  no  change  is  produced  after  the  first 
trial,  but  if  blows  be  repeated,  each  blow  produces  further  compres- 
sion. In  a  gun  such  a  gauge  used  for  several  rounds,  simply  records 
the  highest  pressure  occurring  in  the  series.  If,  however,  an  unsuit- 
able charge  be  employed,  setting  up  wave  action,  the  gauge  will 
register  a  higher  pressure  than  that  due  to  any  single  round,  showing 
.an  analogy  between  the  actions  in  guns  and  testing  machines. 

On  the  other  hand,  the  short  fracture  produced,  even  in  the  best 
metal,  when  a  gun  bursts  is  peculiar  to  itself.  General  Maitland  tried 
to  reproduce  this  effect  in  testing  machines,  when  he  found  that  sudden 
tension  brought  on  an  ordinary  test  piece  by  the  check  of  its  upper 
end,  when  falling,  caused  47  per  cent  elongation  before  fracture  in 
metal  which  only  elongated  27  per  cent,  when  slowly  acted  upon. 
The  explanation  offered  is  that  in  sudden  strain,  time  is  insufficient 
to  enable  the  weakest  place  to  be  discovered  before  the  whole  is 
stretched.  The  same  result  followed  when  cylindrical  test  pieces 
with  large  ends  were  torn  asunder  by  the  explosion  of  an  annular 
charge  placed  round  the  decreased  centre  portion,  the  whole  being 
laid  in  a  tube  open  at  both  ends,  and  the  charge  fired  so  as  to  cause 
fracture,  and  project  the  enlarged  ends  in  opposite  directions.  The 
*  For  this  Paper  the  Telford  Medal  was  awarded. 
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elongation  now  rose  from  47  to  about  62  per  cent.  By  means  of  a 
plunger  acting  suddenly  on  water  in  a  tube,  a  "snort"  fracture 
resembling  that  of  ruptured  ordnance  was  produced  when  the  tube 
was  split. 

Passing  on  to  chemical  quality  and  uniformity,  General  MaitUnd 
showed  that  in  an  ingot,  the  sides  which  cool  first  have  jnost  nearly 
the  true  or  average  proportion  of  carbon  ;  the  centre  near  the  bottom 
has  least  carbon,  the  top  most.  Erosion  in  the  bore  of  a  gi*n  is  best 
borne  by  metal  whicli  has  been  forged  thoroughly.  The  forginfe  neces- 
sary to  double  the  length  of  any  bar  is  taken  as  a  unit  The  actton  of 
forging  determined  a  decided  grain  in  the  metal,  so  that  it  was  Vveu 
found  possible  to  develop  grain  in  any  direction.  It  is  desirablfe  to 
forge  the  various  portions  of  a  gun,  so  as  to  bring  the  grain  into  t^e 
best  direction.  Hoops  are  forged  on  successive  mandrils  of  increasing 
size  on  this  principle.  The  action  of  internal  strains  and  the  treatment 
of  the  metal  with  a  view  to  their  development  for  beneficial  effects, 
and  also  their  removal  by  annealing  at  St.  Etienne  and  St.  Chamond, 
was  dealt  with ;  also  the  system  of  alternate  hardening  and  annealing, 
pursued  at  the  Terre  Noire  Works,  which  produces  somewhat  the 
same  effect  as  forging.  A  formula  employed  for  shrinkage  at 
Woolwich  was  finally  given. 

PI.  XI.  shows  the  6-in.  breech-loading  gun  mounted  on  a  hydro- 
pneumatic  disappearing  carriage.  The  gun  A  B  rests  on  the  ex- 
tremities of  levers  C  D,  under  the  trunnions,  and  E  F  under  the 
breech-pivoting  at  C  and  E  on  the  gun,  and  D  and  F  on  the  lower 
carriage.  At  K  is  a  recoil  press,  which  has  two  chambers.  The 
recoil  of  the  gun  is  absorbed  by  driving  fluid  from  the  recoil  chambers 
through  a  valve  into  an  air  chamber,  compressing  the  air  on  the  same 
hydro-pneumatic  principle  as  in  the  Moncrieff  system,  the  gun 
descending  and  disappearing  behind  the  parapet  or  wall  of  the  pit  in 
which  it  is  mounted,  indicated  by  the  circular  frame  in  PI.  XI.  After 
loading,  the  opening  of  a  valve  causes  the  compressed  air  to  drive  back 
the  fluid  and  raise  the  gun  into  the  firing  position,  as  shown  in  PI.  XI. 
This  system  of  protection,  which  has  been  shown  to  be  very  complete, 
as  in  the  case  of  the  Hercules'  trials,  has  been  adopted  for  coast 
defence,  especially  in  our  Australian  colonics.  This  system  of 
mounting  is  now  being  applied  to  guns  of  70-tons  weight  at  Elswick. 
The  Moncrieff  system  applied  to  Russian  ships  was  shown  in '  Annual ' 
for  1886,  pp.  360,  361. 
Gun  There  is  little  to  notice  in  the  way  of  change  in  carriages  and 

2|Jriaew   mountings.    The  principal  new  feature  is  a  special  mechanism  for 

Mount-  withdrawing  and  pushing  home  the  breech  block  of  naval  guns  termed 
ings. 
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a  "  controlled  carrier."    This  consists  in  the  application  of  a  winch  Gun 
anil  quick  screw  for  opening  and  closing  the  breech,  instead  of  allowing  ^j1"'^ 
it  to  swing  on  its  hinge  like  a  door.    The  inconvenience  of  a  loose  Mount- 
swinging  piece  of  this  nature  in  a  sea-service  mounting,  is  obvious.  tng*" 
The  screw  movement  is  simple  and  very  easy  to  work,  and  although 
the  breech  looks  complicated,  owing  to  the  number  of  pieces,  the 
fittings  are  themselves  simple.    The  arrangement  is  applied  to  the 
new  9 '2-inch  guns  for  H.M.S.  Imperieuse. 

The  dynamite  gun  is  an  engine  for  projecting  shells  or  cases  full  of  American 
dynamite  at  distant  objects  by  means  of  compressed  air,  by  which  the  q  J^5*0 
danger  of  premature  explosion  is  avoided.  It  has  been  brought  into 
its  present  shape  chiefly  by  Lieut.  E.  L.  Zalinski,  of  the  U.S.  Artillery. 
Its  powers  have  been  exhibited  as  a  harbour  defender  in  projecting 
torpedoes  at  ships.  An  8-inch  dynamite  gun  was  mounted  at  Fort 
Lafayette,  New  York  Harbour,  in  August,  1885.  It  is  60  feet  long, 
its  barrel  consisting  of  four  lengths  of  J-inch  wrought-iron  tubing, 
lined  with  £-inch  brass.  On  September  20th,  1887,  a  trial  of  the  gun 
took  place  in  the  presence  of  American  and  other  officers,  Major 
Bainbridge,  R.A.,  representing  England.  An  old  schooner,  the 
Silliman,  was  anchored  stern  on  to  the  gun  at  2000  yards  range ;  five 
rounds  were  fired — three  with  uncharged  shells,  which  fell  close  to  the 
ship,  and  two  with  charges  of  55  lbs.  each  of  blasting  gelatine,  which 
destroyed  the  vessel ;  a  sixth  round  scattered  the  broken  parts. 

The  gun  has  been  very  favourably  reported  on.  It  would  be  an 
alternative  means  of  defending  a  harbour,  to  fixed  and  locomotive 
torpedoes,  offering  some  very  marked  advantages.  The  drawbacks 
are — 1st,  the  time  of  flight,  which  is  so  considerable  that  it  would 
interfere  with  its  action  on  ships  in  motion ;  2nd,  the  great  size  of 
the  gun,  which  needs  protection  more  fully  than  ordinary  guns,  as  it 
would  be  destroyed  by  light  quick-firing  pieces ;  lastly,  it  needs  to  be 
developed  to  command  a  long  range,  such  as  possessed  by  artillery, 
when  its  slow  flight  tells  more  and  more  against  it. 
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CHAPTER  IV. 

Quick-firing  Guns  and  Small  Arms.' 

During  the  past  year  great  strides  have  been  made  in  the  develop- 
ment of  quick  fire  by  Sir  W.  Armstrong  and  Co. 

The  term  quick  or  rapid-fire  gun  was  devised  to  describe  a  gun 
of  small  calibre,  the  projectile  and  powder  for  which  are  combined 
together  in  a  metallic  cartridge  case,  the  loading  consequently  being 
rapidly  performed,  and  the  rate  of  fire  considerably  increased.  The 
original  6-pounder  rapid-fire  gun  was  intended  for  use  either  on  board 
ship  or  on  a  l>oat,  and  the  conditions  were  that  it  should  be  able 
to  fire  twelve  rounds  a  minute,  the  gun  being  destined  chiefly  for 
use  against  torpedo  boat  attack.  Of  late  the  use  of  metallic  cartridge 
cases  and  simultaneous  loading  has  been  extended  by  Sir  W.  Arm- 
strong and  Co.  to  guns  of  considerable  shell  power  and  penetration, 
thereby  largely  increasing  the  area  which  can  be  effectively  defended 
by  guns  of  the  limited  capacity  of  the  6-pounder. 

It  is  obvious  that  if  a  considerably  increased  rate  of  fire  can  be 
obtained  from  a  weapon  firing  a  30-lb.,  40-lb.,  or  even  heavier  pro- 
jectile, a  great  addition  has  been  made  to  the  value  of  the  smaller 
calibre  guns  on  board  ship,  whether  for  defence  against  torpedo 
boats  or  for  the  attack  of  unarmoured  or  thinly  armoured  structures. 

Considerable  improvements  had  been  effected  at  Elswick  in  the 
mountings  of  the  smaller  rapid-fire  gun,  and  this  success  suggested  the 
possibility  of  extending  the  principle  to  heavier  guns.  The  Elswick 
automatic  recoil  mounting  for  the  3-pounder  Hotchkiss  rapid-fire  gun 
has  been,  in  fact,  the  germ  from  which  a  30-pounder  and  a  70-poundcr 
mounting  have  arisen.  The  following  account  of  this  mounting  will 
enable  its  action  to  be  understood.    The  gun  itself  is  placed  on  a 

*  Authorities. — The  cuts  and  descriptions  of  quick-firing  guns  are  taken  from  the 
Engineer.  Those  of  magazine  rifles  from  Major-General  WardeH's  description  in 
-Engineering. 

Colonel  Arbuthnot'8  Paper,  U.S.  Institution  Proceedings. 
Captain  James*  Paper,  U.S.  Institution  Proceedings. 

Report  and  Minutes  of  Evidence  on  cutlasses  and  cutlass- sword-bayonets  supplied 
to  tlic  Royal  Navy,  together  with  War  Office  Minutes  on  the  subject:  February  15 
to  March  17,  1887. 
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rocking  slide,  which  pivots  on  trunnion  bearings,  the  gun  only 
moving  backwards  and  forwards  on  the  slide.  The  elevation  and 
depression  are  given  by  rotating  the  slide  round  its  trunnions,  by 
means  of  a  shoulder  piece  attached  to  it.  A  clamping  arc  is  fitted 
to  the  right  side,  so  as  to  fix  the  gun  at  an  angle  of  elevation 
required.  In  front  of  the  trunnion  bearings  are  screwed  two  piston 
rods,  which  pass  through  glands  into  the  recoil  presses,  forming  part 
of  the  revolving  bracket.  The  bore  of  the  recoil  press,  from  being 
made  slightly  conical,  allows  a  free  passage  of  water  past  the  piston 
at  the  commencement  of  the  recoil,  such  passage  being  gradually 
diminished  towards  its  end.  At  the  rear  of  the  trunnion  bearings  are 
two  springs  contained  in  boxes,  which  also  form  part  of  the  rocking 
slide ;  these  being  compressed  during  recoil,  serve  to  return  the  gun 
immediately  to  the  firing  position.  The  rocking  slide  is  provided 
with  trunnions,  which  fit  into  a  revolving  bracket,  on  which  the  gun  is 
trained  horizontally  by  means  of  the  shoulder  piece.  This  revolving 
bracket  is  carried  on  a  pivot  plate,  to  which  it  is  attached  by  a  clip 
ling  in  halves.  A  clamp  fixes  the  bracket  in  any  position.  A  gun- 
metal  pivot  at  the  centre  of  the  mounting  takes  the  weight  of  the 
mounting,  and  reduces  the  friction  when  training.  This  bracket 
carries  a  thin  steel  shield  for  protection  against  rifle  fire.  Since  the 
gun  always  recoils  in  the  line  of  fire,  the  strains  of  recoil  never  vary. 
From  the  pressures  indicated  in  the  recoil  presses  during  experiment, 
the  maximum  strain  was  found  to  be  6  •  7  tons,  and  the  mean  strain 
4  *  75  tons,  the  total  amount  of  recoil  being  4  in.  Assuming  the 
powder  pressure  to  be  15  tons  per  square  inch,  a  strain  of  40  tons 
per  square  inch  would  be  given  off  on  the  stand  at  the  centre  of  the 
gun  in  the  case  of  the  non-recoil  mounting,  so  that  it  is  seen  how 
much  the  mounting  is  relieved  by  the  adoption  of  a  certain  though 
small  recoil.  As  the  gun  is  allowed  to  recoil,  a  guard  is  fitted  over 
the  trigger  in  the  pistol  to  prevent  the  use  of  the  trigger  for  firing. 
A  lanyard  is  attached  to  it  and  led  through  the  brass  guard  in  rear, 
to  enable  a  man  at  the  shoulder  piece  to  fire  by  pulling  the  lanyard. 
A  knot  is  made  in  the  lanyard,  so  that  the  gun  cannot  be  fired  if  it 
does  not  return  into  the  firing  position.  A  rate  of  fire  of  about 
twenty  rounds  a  minute  has  been  obtained  with  this  gun. 

The  30-pounder  rapid-fire  breech-loading  gun,  calibre  4-724  in.,  30-pr. 
or  12  cm.,  fires  a  shell  of  30  lbs.  weight  with  9  lbs.  of  powder.  JJJjf"1 
It  is  shown  in  Fig.  1,  PI.  XII.    The  gun  is  entirely  of  steel, 
its  total  length  is  14  ft.  2£  in.,  the  length  of  bore  35  calibres,  and  the 
weight  34  cwt.  This  gun  does  not  exhibit  the  feature  specially  noticed 
above,  namely,  the  rocking  slide,  which  is,  however,  embodied  in  a 
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later  pattern,  but  it  has  other  good  points.  The  breech  is  closed  on 
the  interrupted  screw  system,  the  breech  block  being  formed  on  two 
steps,  both  of  which  have  portions  of  an  interrupted  screw  on  their 
surfaces,  the  threads  on  one  step  standing  opposite  to  the  blank  spaces 
on  the  other.  Tins  arrangement  distributes  better  the  strain  on  the 
block,  and  makes  the  opening  and  closing  more  rapid.  The  breech 
block  swings  into  place,  and  is  secured  by  a  small  turning  movement. 
This  may  be  well  seen  in  Fig.  1,  PI.  XII.,  winch  shows  the  breech  open 
(Fig.  2  shows  it  closed).  The  gun  is  fired  by  electricity,  the  mechanism 
for  that  purpose  being  simple  and  ingenious.  In  the  base  of  the 
cartridge  case  is  screwed  an  electric  primer,  against  wltich  a  brass 
pin  carried  in  the  axis  of  the  breech  block  presses.  The  pin  is  in 
communication  with  the  electric  wires,  which  carry  the  current  to 
fire  the  primer,  only  when  the  breech  block  is  closed,  and  secured 
by  turning  the  lever  downwards  against  the  rear  of  the  block  (rids. 
Fig.  2).  In  this  manner  all  danger  of  accidental  discharge  is  avoided, 
and  complete  security  gained.  The  mounting  consists  of  an  under- 
carriage or  slide  I  in  Fig.  1,  carried  on  four  rollers,  and  working 
round  a  central  pivot.  To  the  front  is  attached  a  shield  to  protect 
the  gunners.  The  training  is  effected  by  moving  a  wheel  and  shaft 
H  K  acting  on  a  pinion  on  the  left  of  the  carriage,  working  in  a 
rack  on  the  bed-plate.  Elevating  is  performed  by  a  similar  wheel  G 
working  a  rack,  pinion,  and  worm,  also  on  the  left  of  the  carriage. 
The  shafts  which  actuate  the  training  and  elevating  gear  are  both 
brought  well  to  the  rear,  and  close  to  the  wooden  shoulder-piece 
against  which  the  firer  presses,  so  that  he  has  everything  close  to 
his  hand.  The  carriage  proper  works  on  top  of  the  slide,  the  recoil 
being  checked  by  means  of  a  hydraulic  Vavasseur  buffer  F.  The 
running  out  is  automatic  after  each  round.  This  gun  has  been 
most  successfully  tried  at  the  Government  ranges,  a  rate  of  fire  of 
eight  to  ten  rounds  per  minute  being  obtainable. 

Fig.  3,  PI.  XIII.,  shows  the  newest  pattern  quick-firing  gun  in  which 
the  "  rocking  slide  "  noticed  above  is  embodied.  Here  the  gun  A  and 
recoil  C  cylinder  move  together.  The  breech  open  is  seen  at  B. 
The  shoulder  piece  D  enables  the  piece  to  be  fired  like  a  small- 
arm,  the  recoil  being  absorbed  independently.  The  eight  rounds  of 
ammunition  at  E  and  eight  rounds  on  the  other  side  of  the  piece 
travel  with  it.  F  is  the  steel  shield. 
70-pr.^  Designs  for  a  70-pounder  rapid-fire  gun  have  been  completed,  in 
which  in  the  main  the  arrangements  adopted  for  the  improved 
30-pounder  with  the  rocking  slide  have  been  followed.  Should  this 
gun  give  good  results,  it  is  thought  possible  that  rapid-fire  guns  may 
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replace  on  board  ship  all  the  lighter  artillery,  whether  forming  the 
main  armament  of  small  vessels  or  the  auxiliary  armament  of  large 
ironclads.  There  is  a  3-pounder  quick-firing  gun  on  a  non-recoil 
carriage,  in  which  the  gun  lias  no  movement  or  recoil.  The  carriage 
with  its  mounting,  probably  in  virtue  of  its  elasticity,  absorbs 
much  of  the  shock,  and  enables  the  gun  to  bear  the  strain,  which  is, 
however,  much  more  satisfactorily  dealt  with  in  the  recoil  mounting. 
Hotchkiss  guns  have  been  manufactured  at  Elswick  in  large  numbers, 
especially  for  the  British  Government.  They  are  used  extensively 
on  board  sliips  and  in  torpedo  boats. 

During  the  year  Nordenfelt  has  made  a  marked  advance  in  the  Nordenfelt 
development  of  his  quick-firing  guns,  and  has  certain  designs  now  ^g."  ro 
awaiting  trial  by  the  British  and  other  Governments.  These  may 
probably  be  given  at  a  future  time.  Speaking  generally,  Nordenfelt 
considers  that  the  manipulation  and  laying  of  the  larger  quick-firing 
guns  will  seriously  limit  their  rate  of  firing  on  service,  and  that  the 
true  direction  for  development  is  to  make  a  smaller  piece  with  a 
bore  and  projectile  of  such  proportions  as  to  give  the  same  power  of 
perforation  as  the  larger  shell,  coupled  with  a  reasonable,  though  no 
doubt  smaller,  explosive  power.  Thus,  instead  of  a  40  or  70-pounder 
rapid-fire  gun,  Nordenfelt  recommends  a  14-pounder  with  a  3-inch 
bore,  giving  a  length  of  travel  of  shot  of  35*5  calibres,  the  total 
length  of  the  piece  being  138  inches.  This  gun  compares  well  as  to 
range  and  perforation  with  larger  pieces.  Its  muzzle  velocity  is 
given  in  Nordenfelt's  last  pamphlet  as  2120  feet  seconds,  but  we 
believe  that  this  has  been  now  exceeded.    The  factor  affecting  per- 

W 

foration  and  power  to  keep  up  velocity,  namely       is  0*519,  which 

is  very  large.  The  comparative  value  of  the  gun  he  thus  advocates, 
and  of  the  larger  pieces  made  at  Elswick,  is  a  matter  which  must  be 
decided  in  actual  trial.  Nordenfelt,  however,  proposes  to  utilise  the 
40-pounder,  and  smaller  B.L.  guns  now  in  the  service,  to  the  fullest 
extent  by  an  alteration  in  the  breech,  which  will  convert  them  into 
quick-fire  guns  by  the  application  of  the  direct  motion  of  swinging 
home  the  breech-piece,  which  has  been  noticed  under  the  head  of  the 
30-pounder  rapid-fire  Elswick  gun. 

Small  Arms. — The  rifle  at  present  in  the  hands  of  our  men,  the  j^jjjj1 
Martini-Henry,  has  for  some  time  past  ceased  to  be  what  it  professed 
to  be  at  its  introduction,  namely,  the  best  small  arm  extant.  Colonel 
Arbuthnot,  then  Superintendent  of  Enfield  Factory,  read  a  paper  at 
the  United  Service  Institution  on  June  16th,  1886,  from  which  the 
facts  of  the  case  may  be  taken. 
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Colonel        The  first  issue  of  the  Martini-Henry  rifle  to  our  troops  was  made 
not'*   '    in  1874.    This  arm  superseded  the  converted  Snider  Enfield.  The 
Paper.      breech  action  was  much  better  than  that  of  the  converted  arm,  while 
the  diameter  of  the  bore  was  reduced  from  0*577  to  0*45  in.,  owing 
to  which  its  shooting  powers  were  greatly  in  advance  of  those  of  the 
Snider.    In  1879  it  was  found  in  the  course  of  some  siege  operations 
conducted  at  Lydd,  that  while  the  Martini-Henry  bullet  kept  up  its 
velocity  so  well  as  to  be  superior  to  all  others  at  500  yards  range 
and  over,  the  trajectory  at  shorter  ranges  was  appreciably  less  flat 
than  that  of  lighter  bullets  projected  with  a  higher  velocity.  This 
led  to  the  conclusion  that  a  reduction  of  bore  to  0*40  in.  was  advis- 
able, and  a  pattern  was  recommended  in  wliich  this  was  embodied 
in  conjunction  with  a  quick  twist  of  one  turn  in  15  in.,  the  ratchet 
form  of  groove  and  a  compound  wad  J  in.  thick  of  beeswax  and 
cardboard.    Magazine  arms,  however,  were  coming  in  abroad,  which 
enable  a  certain  limited  number  of  rounds  to  be  discharged  at  any 
desired  moment  with  much  greater  rapidity  than  is  possible  with  a 
single  loader,  and  there  was  a  strong  wish  for  them  in  this  country. 
This  was  resisted  by  some  authorities  on  the  ground  that  for  numbers 
of  rounds  beyond  the  provision  of  the  magazine,  the  single  loader  fires 
even  a  greater  number  than  the  magazine  arm,  with  its  magazine  in 
use.    The  question  of  the  magazine  arm  was  then  for  the  moment 
deferred.    A  device  termed  "  a  quick  loader "  was  at  this  time  con- 
templated, by  which  G  cartridges  were  successively  pressed  up  by 
a  spring  and  presented  so  conveniently  for  loading  that  6  rounds 
could  be  fired  in  26  seconds  instead  of  40  seconds,  when  the  rounds 
were  taken  from  the  pouch  in  the  ordinary  manner.    The  other 
accompaniments  of  this  arm,  which  was  termed  the  "Enfield- 
Martini,"  were  as  follows  :  a  safety  bolt,  also  a  narrower  stock,  with 
a  buttrplate  set  on  at  a  more  acute  angle  so  as  to  give  the  effect  of  a 
greater  bend  in  the  stock.    The  barrel  rested  on  the  fore  end  without 
being  let  into  a  groove,  and  a  wooden  hand-guard  was  supplied 
to  furnish  a  grasp  when  the  barrel  should  be  hot.    A  solid  drawn 
cartridge  with  a  charge  of  85  grains  of  powder  was  adopted.    A  new 
pattern  of  sword  bayonet  was  approved ;  it  was  fixed  under  the 
barrel  instead  of  on  one  side  of  it. 
Magazine      Magazine  Arms. — It  was,  however,  impossible  that  the  question  of 
('•nptain     magazine  arms  could  be  long  deferred.    On  February  24th,  1886, 
Captain  W.  H.  James,  late  R.E.,  read  a  paper  on  Magazine  and 
Repeating  Arms  in  the  United  Service  Institution,  at  the  request 
of  the  Council.    He  then  pointed  out  that  the  power  of  suddenly 
intensifying  rifle  fire  at  any  critical  moment  has  been  recognised 
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as  so  important  an  advantage  that  it  may  decide  a  victory ;  conse- 
quently all  the  European  nations  are  adopting  magazine  arms 
even  at  the  cost  of  considerable  outlay  and  complication.  Captain 
James  also  dwelt  on  the  confidence  imparted  to  a  soldier  by  the 
knowledge  that  he  possesses  a  store  of  rounds  in  hi9  magazine.  So 
great  has  the  advantage  of  a  magazine  proved  on  service,  that  in  the 
American  war  one  man  with  the  Spencer  magazine  rifle  was  con- 
sidered equal  to  five  with  ordinary  muzzle-loading  rifles.  The  Turks 
employed  magazine  arms  with  much  success  at  Plevna.  Germany 
has  adopted  the  Mauser  magazine  rifle  with  8  rounds  in  the  magazine. 
France  was  expected  to  adopt  the  Lobell  repeater,  with  a  bore  of 
only  0  •  307  in.  and  a  magazine  containing  8  rounds,  for  her  army ; 
and  her  navy  has  for  some  time  had  the  Kropatschek  repeater. 
Austria  has  adopted  the  Mannlicher  with  a  magazine  of  5  rounds. 
Italy  has  approved  of  the  Yetterli  with  a  magazine  of  11  rounds. 
The  Russian  Navy  have  the  Evans  repeater  with  the  enormous  store 
of  35  rounds  in  the  butt,  but  no  arm  was  approved  for  the  Russian 
army  yet.  Switzerland,  the  lecturer  said,  had  adopted  the  Vetterli,  and 
Portugal  the  Guedes  with  Kropatschek  breech  and  repeating  action. 
It  is  impossible  for  England  to  wait  long  in  this  state  of  things,  and 
trials  had  been  ordered  with  the  Lee-Burton  and  Lee  improved  arms. 

As  to  the  bullet,  the  effect  of  the  air  in  retarding  it  is  proportioned 
directly  to  the  square  of  the  diameter  which  represents  the  surface 
on  which  the  air  presses,  and  inversely  as  the  weight ;  that  is,  it  is 

Da 

expressed  by  the  fraction        which  should  be  as  low  in  value  as 


possible.  That  of  the  Martini-Henry  is  2  •  953.   The  Enfield-] 
bullet  of  0*40-in.  bore,  wliich  was  lighter  than  the  Martini,  was  by 
its  smaller  diameter  brought  down  to  about  2*90.  Bullets  of  smaller 
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bore  still  have  now  ^  =  2-093.    With  very  small  bores,  however, 

friction  increases,  and  it  has  been  found  necessary  to  coat  bullets  in 
thin  steel  cases  attached  by  tin.  This  steel  case  enables  the  bullet 
to  take  the  grooving  without  fouling,  and  the  case  does  not  split  in 
the  process.  Compressed  powder  has  been  found  to  give  very  good 
results.    Smokeless  powder  is  contemplated  by  some.  Captain 

•  The  actual  area  is  ~.  It  may  be  observed  that  since  the  weight  depends  on 
the  specific  gravity  of  the  metal,  and  on  its  volume,  and  as  the  volume  depends  an 
the  area  of  the  cross  section  into  the  length,  or        x  length,  the  action  of  air  on 


solid  bullets  of  the  same  material  is  inversely  as  their  length ;  in  other  words,  the 
power  of  a  solid  bullet  to  keep  up  velocity  is  simply  proportional  to  its  length. 
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James  finally  concluded  that  the  best  form  of  magazine  arm,  is  a 
bolt  arm  with  a  magazine  under  the  breech. 

Whatever  advantages  magazine  arms  offer  in  the  field,  it  appears 
as  if  they  were  still  more  desirable  for  Naval  service,  when  the 
rifles  are  not  likely  to  l>e  carried  any  great  distance  from  the 
ammunition  stores  on  board. 

The  following  is  a  brief  description  of  some  of  the  most  approved 
magazine  arms,  grouping  them  in  classes  as  far  as  practicable : — 

1.  Those  in  which  the  cartridges  are  placed  in  a  tube  underneath 
the  barrel,  in  connection  with  the  fore  end  of  the  stock,  such  as  the 
Winchester,  Vetterli,  Kropatschek,  and  Mauser  magazine  rifles. 
The  chief  objection  to  this  plan  is  that  the  balance  of  the  weapon 
is  constantly  altered,  as  the  magazine  is  being  emptied ;  there  is  also 
the  possible  danger  of  the  explosion  of  a  charge  in  the  magazine  from 
a  percussion  cap  projecting  or  being  over-sensitive,  since  the  base  of 
each  cartridge  rests  against  the  point  of  the  one  next  in  front  Of  it 

2.  Rifles  in  which  the  magazine  is  contained  in  a  tube  inserted 
in  the  butt  of  the  stock,  as  the  Spencer,  Hotchkiss,  Chaffee-Reece, 
Maxim,  &c  In  this  case  the  balance  of  the  rifle  is  not  so  greatly 
affected  by  the  emptying  of  the  magazine,  although  the  objection 
remains  of  the  apex  of  one  cartridge  resting  against  the  base  of  the 
next. 

3.  "Central-magazine"  arms,  in  which  the  magazine  is  just  in 
rear  of  the  cartridge  chamber  of  the  barrel,  its  shape  and  precise 
arrangement  differing  considerably  in  the  various  models. 

The  advantages  of  the  central  magazine  are,  (i.)  that  the  balance 
of  the  rifle  is  not  in  the  least  affected  by  the  varying  number  of 
charges  in  the  receptacle,  (ii.)  that  there  is  no  danger  of  premature 
explosion  from  a  projecting  or  over-sensitive  percussion  cap,  and 
(iii.)  that  the  cartridges  can  be  far  more  easily  inserted  in  the 
magazine  than  in  either  the  first  or  second  forms. 

This  class  may  conveniently  be  subdivided  into : 

(a).  Drum  or  horseshoe  magazines,  as  in  the  Schulhof,  which  is 
the  best  representative  of  this  division. 

(&).  Box-form,  inserted  underneath  the  shoe  in  a  slot  just  in  front 
of  the  trigger  guard.  Tins  is  the  Lee  magazine ;  but  the  Spencer- 
Lee,  the  Fieri,  and  the  Austrian  Mannlicher  have  a  similar  form. 

(c).  Box-form,  placed  above  or  on  one  side  of  the  shoe;  the 
original  Jarman,  the  Burton,  Lee-Burton,  and  Owen-Jones  have  this 
form,  which  has  the  merit  of  dispensing  with  the  magazine  feed- 
spring,  since  the  cartridges  fall  successively  into  the  position  for 
loading  through  the  action  of  gravity  alone.    This  kind  of  magazine 
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is,  however,  much  in  the  soldier's  way,  and  is  bad  for  aiming.  In 
the  Morris  rifle,  six  cartridges  are  contained  in  a  light  skeleton 
frame,  which  fits  on  top  of  a  receptacle  on  the  left  side  of  shoe,  and 
which  can  be  thrown  away  when  empty.  Nine  cartridges  in  all  can 
be  contained  in  the  rifle,  viz.,  one  in  the  chamber,  one  in  the  shoe, 
one  in  the  receptacle,  and  six  in  the  frame. 

Winchester  Rifle  (Fig.  4,  PL  XIV.). — This  weapon,  probably  the  best  Winches- 
known  of  the  early  repeating  rifles,  was  an  improvement  on  the  terBifle- 
"  Henry  "  by  the  Winchester  Arms  Company,  whose  name  was  then 
given  to  it.  The  Henry  was  used  with  considerable  effect  during  the 
American  civil  war ;  the  Turkish  cavalry,  in  the  Russo-Turkish  war, 
were  armed  with  the  Winchester,  and  it  was  also  used  by  some  of 
the  Turkish  infantry  at  Plevna.  It  is  the  first  representative  of 
Class  I.,  in  which  the  magazine  is  placed  underneath  the  barrel,  the 
cartridges  being  fed  towards  the  breech  by  a  spiral  spring;  the 
magazine  can  hold  15  rim-fire  cartridges,  and  is  filled  through  an 
aperture  at  the  right  side  of  the  shoe  or  body,  which  is  closed  by  an 
automatic  spring  cover. 

The  cartridge  next  for  use  is  pressed  by  means  of  the  spiral 
"feed"  spring  into  a  carrier  or  hopper  in  line  with  the  magazine 
tube ;  this  carrier  is  actuated  by  the  lever  forming  the  trigger  guard. 
The  motion  of  lowering  this  lever  ejects  the  empty  cartridge  case, 
cocks  the  rifle,  and  raises  the  fresh  cartridge  in  the  carrier  to  the 
level  of  the  barrel.  On  returning  the  lever  to  its  original  position, 
the  carrier  is  lowered,  the  cartridge  pressed  home  into  the  chamber, 
and  the  gun  ready  to  be  fired. 

Winchester  Repeating  Rifle,  New  Model,  1886  (Figs.  5  and  6,  PL  XIV.).  winches- 
— This  arm,  which  has  much  the  same  external  appearance,  and  is  tor 

t)  eating 

manipulated  in  the  same  manner  as  the  earlier  patterns,  possesses  Rifle, 
several  distinctive  features.    These  improvements  are,  taking  them 
in  the  order  of  importance : 

1.  A  most  effective  locking  arrangement,  which  adds  great  strength 
to  the  breech-loading  mechanism,  and  allows  of  the  heaviest  military 
charges  being  fired  from  the  rifle.  Two  locking  bolts  (left  unshaded 
in  the  sections,  Figs.  5  and  6)  have  a  vertical  motion  communicated 
to  them  by  means  of  studs  which  work  in  a  slotted  groove  in  the 
hand  lever ;  when  the  action  is  closed  the  bolts  slide  up  into  corre- 
sponding slots  in  the  breech- bolt,  one  on  either  side  of  the  firing  pin 
or  striker,  thus  securely  locking  the  bolt. 

2.  The  hand  lever  has  a  shorter  radius,  giving  a  less  movement 
than  in  the  older  models,  thus  allowing  the  rifle  to  be  manipulated 
with  ease  when  at  the  shoulder. 
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3.  A  hook,  attached  to  the  lever,  assists  in  withdrawing  the 
cartridge  from  the  magazine  into  the  carrier ;  this  permits  of  the 
magazine  spring  being  comparatively  weak,  so  that  the  magazine 
can  be  filled  with  ease. 

The  action  of  the  rifle  will  be  readily  understood  with  the  aid  of 
the  illustrations.  The  very  first  downward  movement  of  the  lever 
withdraws  the  firing  pin  witliin  the  front  face  of  the  breech-block, 
and  locks  it  back  until  the  arm  is  again  ready  for  firing,  while  the 
empty  cartridge  case  is  extracted  from  the  chamber  and  ejected ;  at 
the  same  time  the  elevator  or  carrier  raises  the  fresh  cartridge  to  the 
level  of  the  bore,  and  the  hammer  is  caused  to  rotate  on  its  axis  past 
the  cocking  position  by  the  withdrawal  of  the  breech-bolt.  When 
the  lever  is  raised  to  its  normal  position,  the  breech-bolt  is  pressed 
home  into  the  chamber,  and  the  carrier  depressed  to  the  level  of 
the  magazine ;  simultaneously  the  spiral  main  or  striker  spring  is 
compressed,  the  hammer  revolves  forwards  until  the  trigger  bent  is 
caught  in  the  notch  of  the  tumbler,  thus  cocking  the  arm,  and  the 
locking  bolts  are  shot  up  through  the  breech-bolt ;  the  rifle  is  now 
ready  to  be  fired. 

The  magazine  is  filled,  while  the  breech  mechanism  is  closed,  by 
passing  the  cartridges  through  an  opening  at  the  right  side  of  the 
shoe,  which  is  closed  by  an  automatic  spring  cover.  By  a  very 
simple  arrangement  this  rifle  will  take  cartridges  of  slightly  varying 
weights  of  powder  and  projectile.  These  rifles  are  made  in  several 
calibres,  from  0*32  in.  to  0*45  in. 

Kropatschek  Magazine  Rifle. — This  rifle,  which  is  the  small  arm  of 
the  French  Navy,  has  a  bolt-action  resembling  that  of  the  Grass  (see 
Fig.  7,  PL  XV.). 

•  The  magazine  is  a  brass  tube  underneath  the  barrel,  as  in  the  Win- 
chester, Vetterli,  Mauser,  and  other  rifles  of  Class  I.  It  contains  six 
cartridges,  while  a  seventh  can  be  placed  in  the  trough  or  carrier  T. 

When  the  breech  is  opened  by  pulling  back  the  bolt,  a  projection 
on  the  latter  strikes  the  carrier  at  N,  causing  its  front  extremity  to 
raise  the  cartridge  into  the  position  shown  in  the  section.  This 
movement  is  accelerated  by  the  spring  A  acting  against  a  knife-edge 
projection  on  the  trough  T ;  in  the  upper  position  of  the  trough,  the 
spring  acts  upon  one  face  of  the  angle,  and  upon  the  other  face  when 
in  the  lower  position. 

On  closing  the  breech,  the  bolt  pushes  the  cartridge  into  the 
chamber,  and  when  the  handle  is  locked  down  to  the  right,  a  part 
of  the  bolt  presses  against  a  stud,  and  thus  depresses  the  trough  to 
be  ready  to  receive  another  cartridge  from  the  magazine. 
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The  magazine  can  be  cut  off  and  the  rifle  used  as  a  single-loader 
by  pushing  forward  a  thumb-piece  on  the  right  side  of  the  shoe. 

There  is  a  projection  Z  on  the  fore  part  of  the  carrier,  which  keeps 
the  next  cartridge  from  leaving  the  magazine  while  the  trough  is  in 
the  upper  or  loading  position.  A  supplementary  cartridge  stop  R, 
pivoted  at  P  and  having  a  spring  underneath  it,  acts  in  conjunction 
with  Z  in  retaining  the  cartridges  in  the  magazine,  and  especially  in 
preventing  more  tlian  one  at  a  time  from  passing  out  into  the  carrier 
when  the  latter  is  depressed;  it  also  retains  the  cartridges  in  the 
magazine  tube  whilst  the  latter  is  being  filled. 

Zee  Magazine  Rifle. — This  arm  (see  Fig.  8,  PL  XV.),  which  occupied  JjJ^JjJ" 
the  place  of  honour  in  the  report  of  the  American  "  Board  on  Magazine 
Guns,"  embodied  two  new  principles  of  considerable  importance, 
viz.,  the  central  position  of  the  magazine,  and  having  it  detachable  with 
ease,  so  that  two  or  more  magazines  can  be  carried  by  the  soldier. 

The  breech  action  of  the  Lee  does  not  materially  differ  in  design 
from  other  bolt  rifles,  except  that  the  bolt  is  in  two  pieces  only — 
the  body,  or  bolt  proper,  and  the  hammer  or  cocking  piece.  The 
firing-pin,  or  striker,  is  screwed  into  the  hammer ;  the  spiral  main- 
spring, which  surrounds  the  striker,  is  contained  in  a  hollow  in  the 
body.  The  handle  is  placed  at  the  rear  end  of  the  bolt,  and  bent 
down  towards  the  stock,  so  as  to  allow  the  trigger  to  be  reached 
without  wholly  quitting  hold  of  the  bolt 

The  magazine  M  is  simply  a  sheet-iron  or  steel  box  of  a  size  to 
hold  five  cartridges,  but  there  seems  no  reason  why  it  should  not  be 
made  of  larger  dimensions.  It  is  detachable  from  the  rifle,  and  is 
inserted  from  underneath,  into  a  slot  or  mortise  in  the  stock  and  in 
the  shoe  in  front  of  the  trigger-guard.  A  magazine  catch  C,  just  above 
the  trigger-guard,  engages  in  a  notch  N  in  the  rear  of  the  magazine,  the 
projection  L  first  entering  a  recess  prepared  for  it  in  the  shoe.  There 
is  a  magazine  spring  D  at  the  bottom  of  the  magazine  box  which 
pushes  the  cartridges  up  into  the  shoe.  The  point  of  the  top  cartridge 
is  pushed  into  the  projection  L,  and  this  keeps  the  lower  cartridges 
in  their  places  in  the  box  while  the  latter  is  detached.  When  the 
magazine  is  inserted  in  the  rifle,  the  withdrawal  of  the  bolt  causes 
the  top  cartridge  to  be  slightly  drawn  back  so  that  it  is  now  free  to 
be  fed  up  into  the  shoe  by  the  magazine  spring  D. 

There  is  a  later  pattern  of  magazine,  which  has  its  front  face 
quite  plain,  with  no  projection  L,  as  the  magazine  catch  was  found 
sufficient  to  hold  the  box  in  its  place. 

To  use  the  rifle  as  a  single-loader,  formerly  the  magazine  had  to 
be  detached.    The  later  pattern,  however,  has  two  notches  on  the 
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magazine  for  the  catch  C  to  engage  in;  when  the  magazine  is 
inserted  in  the  slot  only  as  far  as  the  upper  notch,  the  rifle  can  be 
used  only  as  a  single-loader,  but,  on  pressing  the  box  home  to  the 
second  notch,  the  magazine  immediately  comes  into  play. 

The  magazine  can  be  released  from  the  slot  by  an  upward  pressure 
on  the  lower  projecting  end  of  the  magazine  catch  C,  which  is  covered 
by  the  trigger-guard. 

Improved  Lee.— This  rifle  is  precisely  similar  in  principle  to  the 
Lee,  the  cluef  difference  being  that  the  magazine  is  permanently 
fixed  in  its  slot  underneath  the  shoe,  and  in  front  of  the  trigger- 
guard  ;  the  cartridges  are  inserted  from  above. 

Lec-Burton.— The  bolt  action  is  the  same  as  the  Lee,  but  the  box- 
magazine  is  attached  to  the  right  side  of  the  shoe,  instead  of  being 
underneath,  as  in  that  rifle.  When  the  magazine  is  raised  to  its 
higher  position,  the  cartridges  pass  successively  into  the  shoe  by  the 
action  of  gravity  alone,  and  are  thus  pressed  home  into  the  chamber 
by  the  closing  of  the  bolt. 

A  number  of  the  Lee-Burton  and  improved  Lee  rifles  are  now 
being  manufactured  for  issue  to  the  troops,  in  order  to  undergo 
experimental  trials  on  an  extended  scale. 

Several  other  magazine  rifles  have  the  box  central  magazine,  but 
placed  in  different  positions  as  regards  the  shoe  and  the  axis  of  the 
bore.  In  the  original  pattern  of  the  Jarman  (Sweden  and  Norway), 
the  magazine  is  affixed  to  the  upper  part  of  the  shoe,  inclined  at  a 
considerable  angle  to  the  right  hand  (see  vertical  cross-section,  Fig.  9, 
PI.  XV.).  Here  the  operation  of  gravity  obviates  the  necessity  of  a 
magazine  spring,  but  the  magazine  was  found  to  be  very  much  in 
the  way  and  liable  to  be  injured  ;  it  has  therefore  been  replaced  by 
a  magazine  underneath  the  barrel,  as  in  the  Kropatschek  and  other 
rifles. 

Defective  Cutlass  Bayonets. — The  discovery  of  a  number  of  very 
defective  cutlass  bayonets  in  the  hands  of  the  Royal  Navy  is  a 
sufficiently  serious  matter  to  call  for  notice.  The  following  is  a 
summary  of  the  circumstances  of  the  case  taken  from  the  Official 
Report  of  the  Committee  appointed  to  deal  with  it : — 

On  the  adoption  of  the  Martini-Henry  rifle  in  1871  a  new  pattern 
of  sword  bayonet  was  made,  and  "  approved  by  the  Admiralty.  It 
had  a  straight  instead  of  curved  blade,  25£  in.  long  instead  of  27  in., 
and  of  much  less  breadth  and  tliickness." 

In  March,  1871,  Sir  J.  Adye,  then  Director  of  Artillery,  learned 
from  Admiral  Sir  Arthur  Hood,  then  Captain  Hood,  Director  of 
Naval  Ordnance,  in  answer  to  a  suggestion  of  Sir  J.  Adye's  to 
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issue  12,000  surplus  Snider  sword  bayonets  for  sea  service,  "that 
these  weapons  were  not  nearly  so  suitable  for  the  present  sword 
exercise  as  the  cutlass-handled  straight  sword  approved  for  issue 
with  the  Martini-Henry  rifle."  Sir  A.  Hood  added,  "I  think  it 
possible  that  those  in  store  could  be  ground  down  at  Enfield  to  the 
new  pattern.  If  this  can  be  done  efficiently  and  at  a  moderate 
expense,  the  12,000  sword  bayonets  could  be  so  altered  and  issued 
as  required,  and  the  Navy  would  then  be  supplied  with  a  more 
efficient  weapon  for  defence  than  at  present."  "  Will  you  give  the 
necessary  directions  that,  if  it  can  be  done  efficiently,  one  of  the 
present  pattern  is  to  be  altered  accordingly,  and  sent  to  the  Admiralty 
for  examination." 

"  On  the  25th  April,  1871,  Colonel  Dixon,  then  Superintendent 
of  the  Small  Arms  Factory,  Enfield,  sent  a  cutlass  sword  bayonet 
to  Sir  J.  Adye  for  the  approval  of  the  Admiralty,  after  liaving  it 
ground  down."  "  Sir  J.  Adye  then  directed  Colonel  Dixon  to  call 
on  Captain  Hood  and  discuss  the  question.  On  the  5th  May,  1871, 
Colonel  Dixon  reported  to  Sir  J.  Ayde  that  he  had  taken  the  papers 
to  Captain  Hood." 

"  On  the  15th  May,  1871,  Captain  Hood  wrote  to  Sir  J.  Adye 
that  he  should  object  to  receive  the  12,000  surplus  sword  bayonets 
unaltered ;  that  one  had  been  ground  down  at  Enfield  to  the  Martini- 
Henry  pattern,  and  he  says :  '  It  has  been  well  tried  in  the  Excellent, 
and  is  considered  to  be  quite  equal  to  the  approved  pattern. 
Therefore  I  am  prepared  to  accept  the  12,000  sword  bayonets, 
provided  that  they  are  altered  both  in  shape  of  blade  and  hilt  to 
the  pattern  approved.' " 

Little  work  was  performed  until  September,  1874,  when — in 
answer  to  an  inquiry  from  Captain  Boys — Colonel  Fraser,  then 
Superintendent  of  Enfield,  wrote  on  October  22nd,  that  if  the  Naval 
authorities  "still  approved  of  the  altered  sword  bayonet,  some  in 
store  had  better  be  altered." 

On  12th  October,  1874,  Sir  J.  Adye  was  informed  by  Colonel 
Fraser  that  15,000  arms  could  be  converted  for  £6000.  The 
pattern  was  then  again  shown  to  Captain  Boys  (then  Director  of 
Naval  Ordnance),  who  observed  that  it  was  well-considered  in  1871, 
and  that  the  conversion  should  be  carried  out  as  quickly  as  possible. 

The  report  notices  other  arms  besides  the  above-mentioned 
numbers  :  it  deals  with  the  conversion  of  32,066  cutlasses' and  50,511 
sword  bayonets,  in  all  82,577  arms,  and  shows  how  they  were  passed 
into  the  service. 

It  was  reported  after  the  African  wars  that  cutlass  bayonets  had 
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behaved  badly  on  service,  but  it  was  difficult  to  trace  the  matter 
with  certainty.  Captain  Kawson,  in  evidence  before  the  Committee 
eventually  appointed,  referred  to  one  bending  inside  the  body  of  an 
Arab  at  Abou  Klea,  so  that  the  blue-jacket  using  the  weapon  was 
unable  to  withdraw  it,  and  was  killed  by  the  next  Arab. 

The  matter  came  to  a  head  when  Captain  Kawson,  then  com- 
manding H.M.S.  Indus,  found  some  cutlass  bayonets  bending  easily 
by  hand.  A  Board  was  ordered  to  sit,  which  condemned  them  as 
useless.  Captain  Luxmore  then  discovered  that  the  sword  bayonet* 
of  the  Devastation  were  in  a  similar  condition,  and  an  investigation 
was  ordered  by  the  Parliamentary  Committee  alx>ve  referred  to,  of 
which  Sir  H.  Hussey  Vivian,  M.P.,  Bart,  was  President. 

About  the  condition  of  many  of  the  bayonets  there  could  be  no 
two  opinions.  The  apportioning  of  blame  is  a  more  difficult  matter. 
The  naval  officers  concerned  in  the  approval  of  the  weapon  ur«»e 
tliat  their  approval  had  reference  only  to  the  convenience  of  tin* 
arm  in  use,  and  that  receiving  it  as  a  genuine  article,  they  had  no 
thought  of  testing  its  strength.  The  manufacturing  artillery  officers 
in  reply  urge  that  it  was  not  the  question  of  a  first  pattern,  but 
whether  a  converted  arm,  known  to  be  identical  in  dimensions 
with  one  already  issued,  was  equally  good,  which  implies  not  a 
question  of  si2c  or  convenience,  but  strength.  Then  again,  much 
depends  on  whether  the  arms  actually  issued  wore  as  good  as  the 
original  pattern  submitted.  The  Committee  reported  that  there  was 
no  reason  to  doubt  the  efficiency  of  any  arms  supplied  prior  to 
1871.  They  considered  that  "  the  conversion  of  these  cutlasses  and 
cutlass,  sword  bayonets  was  a  most  unwise  step."  These  arms  they 
pronounced  "absolutely  inefficient,  untrustworthy,  and  unfit  for 
service,"  "badly  designed,  the  metal  in  them  being  unskilfully 
distributed and  "  inherently  too  weak  to  stand  the  vertical  strain 
which  thrusting  weapons  should  endure  without  bending,"  and  "  for 
want  of  projier  temi>er,"  "  too  soft  for  efficient  service." 

The  Committee  considered  that  the  operation  of  conversion  had 
injured  the  weapons,  and  the  successive  Superintendents  of  Enfield 
were  closely  examined  as  to  the  method  of  operation  pursued.  It 
appears,  however,  that  the  converted  arms  have  in  a  long  series  of 
trials  been  found  without  exception  to  be  no  worse  than  those  originally 
manufactured  of  the  same  pattern ;  and  further,  that  so  far  was  the 
temi»er  from  having  l»een  necessarily  or  in  all  eases  destroyed,  it  was 
fuuiul  that  in  the  arms  examined  the  metal  when  reduced  to  a  soft 
state  by  annealing  only  had  a  tenacity  of  alout  ."2*0  tuns  jut  inch, 
while  the  same  metal  existing  in  the  weapons  had  about  98*0  tens 
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tenacity,  and,  what  is  more  important,  the  elastic  strength  of  the 
blade  as  issued  to  the  Navy  was  84  tons  per  square  inch,  while  in  the 
natural  state,  as  received  from  the  makers,  it  is  32  tons.  Also,  while 
there  could  be  no  question  as  to  the  evil  of  a  blunt  sword  bayonet 
landing  in  preference  to  entering  the  carcass  of  a  sheep  dressed  in 
a  soldier's  coat,  it  is  to  be  noticed  that  one  of  Wilkinson's  costly 
swords  behaved  in  the  same  way. 

The  following  conclusions  on  this  question  suggest  themselves. 
A  sword  bayonet  is  generally  a  comparatively  weak  bayonet.  Lord 
Wolseley  made  the  remarkable  statement  in  evidence  before  another 
Committee,  under  the  presidency  of  Judge  Fitzjames  Stephen,  that 
while  he  thought  a  sword  bayonet  good  against  civilised  troops, 
he  would  recommend  triangular  bayonets  for  use  against  savages. 
It  appears  most  desirable  that  this  question  should  be  now  fully 
faced.  It  should  be  clearly  established  what  is  the  maximum  strength 
that  should  be  ensured  in  a  cutlass  bayonet,  and  if  this  falls  so  far  short 
of  the  strength  of  a  triangular  bayonet  that  the  weapon  is  not  reliable  in 
hand-to-hand  work,  it  should  doubtless  be  replaced  by  the  triangular 
bayonet.    On  the  other  hand,  supposing  it  be  found  that  the  80  or 
100  lbs.  pressure  that  the  cutlass  bayonet  can  be  made  to  bear 
without  bending,  is  sufficient,  it  is  difficult  to  see  the  precise  advan- 
tage of  the  triangular  bayonet  possessing  so  high  a  resistance  to 
bending  as  320  lbs.    Then  it  should  be  decided  whether  the  weapon 
when  over-strained  is  to  break  or  bend,  so  that  it  may  be  tempered 
accordingly.    The  proceedings  of  the  Committee  showed  clearly  that 
while  sword-makers  generally  have  insisted  that  permanent  bending 
was  better  than  fracture,  naval  officers  thought  otherwise;  the 
instance  of  the  blue-jacket's  death  above  mentioned  supporting  their 
view.    Further,  the  system  of  testing  should  be  such  as  to  make  it 
certain  that  all  the  blades  issued  come  up  to  the  standard  reckoned 
on.    Finally,  the  pattern  approved  should  possess  sufficient  reserve 
of  strength  and  extra  metal  to  enable  officers  to  grind  their  arras 
sharp  and  that  repeatedly,  without  fear  of  weakening  them  to  a 
dangerous  extent.    The  experiments  on  the  sheep's  carcass  clearly 
demonstrated  the  enormous  difference  in  the  result  of  a  lunge  with  a 
sharp  and  a  blunt  weapon.    A  weapon  may  double  up  in  a  blunt 
condition  which  would  pass  through  the  carcass  easily  when  sharp. 
On  the  whole  it  may  be  questioned  whether  cutlass  bayonets  ought 
not  to  be  kept  sharper  habitually  than  has  been  the  practice  hitherto. 

A  new  explosive,  "  Eoburite,"  has  been  introduced  for  mining  Boburite. 
purposes,  and  may  be  found  valuable  for  bursting  shells.   It  is  the 
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Boburite.  invention  of  Dr.  Carl  Both,  a  German  chemist.  It  is  said  to  have 
been  adopted  generally  for  dangerous  mines  in  Germany,  and  has 
been  successfully  tried  in  England.  It  claims  to  possess  the  following 
advantages,  among  others  : — It  is  quite  safe  to  handle,  and  cannot  be 
fired  either  by  friction,  percussion,  flame,  or  heat,  except  in  the  shape 
of  a  detonation  produced  by  fulminate  of  mercury.  (2)  Its  explosion 
is  so  nearly  free  of  all  spark  or  flame  that  it  can  be  used  safely  in 
the  most  fiery  mines  almost  without  tamping.  (3)  There  is  no  danger 
from  noxious  gases  after  explosion,  the  products  generated  being  so 
unstable  as  instantly  to  dissolve  into  harmless  elements.  (4)  Its 
strength  is  very  great,  comparing  advantageously  with  dynamite. 
"  Blasting  gelatine  "  is  its  most  formidable  rival.  This  has,  in  a  great 
measure  displaced  dynamite  for  many  purposes,  but  for  safety  in  fiery 
mines  requires  to  be  inclosed  in  a  water  cartridge,  and  it  does  not 
offer  the  advantages  which  recommend  Roburite  for  military  purposes, 
namely,  the  remarkable  non-liability  to  explosion. 
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NOTE  ON  TABLES  OF  BRITISH  AND  FOREIGN 

GUNS. 

The  greater  part  of  the  following  Tables  have  been  copied  from  the 
Austrian  Marine  Almanack  for  1887.  As  in  the  Annual  for  last 
year,  a  few  alterations  and  additions  have  been  made,  and  the 
foreign  measures  have  been  converted  into  English.  The  perfora- 
tions given  in  the  above-mentioned  work  are  considerably  less  than 
would  be  given  on  any  system  used  in  England,  and  would  not  be 
comparable  with  the  English  results.  Moreover,  a  few  obvious  errors 
were  detected,  which  could  only  be  corrected  by  working  out  again. 
Hence  the  whole  of  the  total  energies,  energies  per  inch  circumfer- 
ence, and  perforations,  have  been  recalculated. 

The  British  Table  is  the  same  given  last  year.  It  is  the  official 
one  as  abbreviated  by  Major  Mackinlay,  now  corrected  up  to  date 
by  reference  to  original  sources.  In  a  few  cases,  where  larger 
charges  of  slower  burning  powder  have  been  substituted  for  smaller 
charges  of  quicker  burning  powder,  the  muzzle  velocities  and  energies 
may  be  slightly  incorrect.  Where  mistakes  were  detected  in  details 
of  Elswick  guns  sent  abroad,  reference  has  been  made  to  Elswick. 

The  Table  of  United  States  Naval  Ordnance  was  obtained  from 
Lieut.  Jacques,  U.S.  Navy. 

The  Table  for  conversion  of  foreign  measures  is  one  worked  out  by 
Major  Mackinlay,  R.A.,  for  his  official  Text  Book  of  Gunnery.  The 
figures  are  taken  from  various  sources,  chiefly  Colonel  Noble's 
useful  Tables. 
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THE  NAVAL  ANNUAL. 


Mktwc  to  Exgush. 


Table  K elating  to  Conversion  of  Measures. 


EX<<I4»II  TO  MfTKlC. 


1 

Metre*. 

1  r 
11* 

Yard*. 

111. 

Feet. 

1  V 

Inches. 

Y 

Metres. 

VII 

*  *»*>« 

Feet. 

VIII 

Mitre*. 

IX. 
Inrbe*. 

OhUmttm. 

1 

1  0936 

3*2809 

39-37 

■ 

091438 

1 

0-30479 

1 

2-5400 

2 

2- 1873 

6  5618 

78-74 

2 

1-82877 

2 

0-60959 

2 

5  0799 

3 

3  2809 

9-8427 

118-11 

3 

2-74315 

3 

091438 

3 

7€l» 

4 

4  3745 

131236 

157-48 

4 

3-65753 

4 

1-21918 

4 

10- l.M» 

5  • 

5-4682 

16-4045 

J  96- 85 

5 

4-57192 

5 

1*52397 

5 

12 

0 

6-5618 

19-6854 

236-22 

6 

5-48630 

6 

1-82877 

6 

7 

7-6554 

22-9663 

275-60 

7 

6-40068 

7 

2-13356 

mm 

i 

17-7797 

8 

8  7491 

26-2472 

314-97 

« 

"7-31507 

8 

2-43X36 

8 

20-Sltf 

9 

9-8427 

29-5281 

354  34 

9 

8-22945 

9 

2-74315 

9 

22  8596 

Ex tla w  atiox.  — To  convert  any  number  from  one  meaaure  to  the  other,  Ukr  the  value*  of  tbe  different  nwliipleaaf 
10  by  abifting  tbe  position  of  the  decimal  point,  and  add  together.  Thus,  find  the  number 


of  yar<l« 
In  23:>4  nu-lrea 
(•corals.  I.  ft  II  ). 
ui'trm  rani*. 
3000=21  «7  3 
300=  32S  *  00 
60=    64 -6« 
4=  4-37 

.-.  2364=3674-44 


of  feel                 of  Inrbei  of  metres 

In  13-4  metre*    '  Id  30-6ceuUmetrea'  In  1026  yards 
(we  cols.  I.  ft  111.).  (m*  con.  I.  ft  IV.).  (see  cols.  V.  ft  VI.). 
Sou-,  1  m.=l<wcm.i 

metre*,    feet.  yard*.  metres. 

10   =33-809         cms.   inches,   |  looo=»u  ;w 
30-u=ll-sil 
•5=  -1»7 


3  =  fi'MJ 
0-4=  1-31U 


I 


12-4  =  t0-«i>3 


30  6=13-00 ■* 


30=  1U-2U 
«  =    6  46 


of  metre* 

in  1742  fe«t 
eeecol*.Vlt  ft VIII. 
feet,  metre*. 
1 000=304 '7* 

40=  13- 1» 
2=  061 


1026=638-16 


of  centimetre* 

In  17 -nit* 
are  cola.  IX.  ft  X  i 
toe  be*.  « 
lo-o  =xs  «rt 

7-o  =t: 
o-T  =  1-7T* 


Note.— A  ready  way-  of  approximately  converting  all  Fwu  li  waxire*  into 
tbc  decimal  pMnt  by  common  ernae— Thus  for  a  16-cm.  gun  ;  16X4  =  60.  Now 
it  be  0*6  Inches,  therefore  it  moat  be  6  inche*.  (Tbe  exact  value  la  »-»oe  lo.) 


1743=630-66     |  .'.  17 -73=44  «*> 

Is  to  multiply  by  4  and  spHr 
CaUbre  cannot  be  bo 


Mmtic  TO  E*<  u»n. 


Weight. 


KxcLtsH  n»  MrrmK-. 


I. 

II. 

Ton*. 

UL 
Pounds 

IV. 

flralna 

Troy. 

V. 
Ton*. 

VL 
Millier*. 

VII. 
Pound* 
Avoir- 

VIII. 
Kllo- 

IX. 

Grain*. 

Troy. 

X. 

A  volrdnj»>l*. 

1 

2 
3 

•000984 
•001968 
002953 

2  2016 
4  4U92 
6-6I3J) 

15432  3 
3O804  7 
46297  0 

1 

2 
3 

1016 

2(i:t2 

3  048 

1 

I 

0-4536 
0-9U72 
13608 

1 

2 

3 

1JH4 

4 

5 
6 

•003937 
•UU192I 
005905 

8-8185 
11  0231 
13  2277 

61729  4 
77161-7 
92594 • 1 

4 

5 
6 

4-  064 

5-  080 

6-  096 

4 

5 
6 

1  8144 

2-2i*0 

2  7216 

4 

5 
6 

1 

2592 
•3240 

•  'stiC'bfSi 

7 
8 
9 

006889     15  4323 
007874  I7*«37o 
008858  19-8416 

1 

108020-4 
12345S -8 
1388H1 -| 

i 

8 

9 

7112 

8  128 

9  144 

i 

S 

:» 

3  1751 

3-62x7 

4  0823 

m 

4 

8 
'J 

MM 

Exri.AMATiox. — To  convert  any  notnber  from  one  measure  to  tbe  other,  take  the  value*  oftbe  different  multiple*  •  (  i» 
i  of  tbe  decimal  point  and  add  l<     i  be  r .    Tbu»,  Ond  tbe  n  umber 


of  ton* 
in  36  lull  iter* 
(see  col*.  I.  ft  II. 
Note,  1000  kK. 

=  1  millier). 
millier*.  ton*. 
30  =  3t'63 
6=  *« 

.-.  35  =  34-46 


of  pGUDda 
in  66-3  klto- 
{rramutea 
<*ee  i»la  L  ft  III.) 
karma.  Iba. 
60  =110-311 
6    --  11J7* 
0  1=  .001 


of  grains 
In  ISO  t-raiuraea 

.*ee  ola.  I.  ft  IV. 
Note,  I  i.hju  ffruia. 
=  I  ks  > 
gramme*  grains. 

100=1643  "33 
2u  =  3U«.-6J 


•>f  millirra 
tn  :»*  tona 
^aeeojla.  V.  ft  VI 


ton*,  m tilers. 
j«  =  J0*« 
-  =  SI3 


of  Vll<  gramme*  «f  pr *!*■*<-• 

In  *•  |><und*  an  «J  *rain« 

v«»o  .»  .Vil.ftVill?.  v*eec.l»  l\  k\ 


grain*,  inane*, 
ft  -  •  c» 


.  l«i-.!  =  12l-»24        .-.  I20=l*il-M  .3.1  =  ii  il 

N"i  r.— 7uiw  kraln»  ln>y=l  |k>uiJ  avoirdupo**. 


=  30  646 
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TRESSURE. 


I  To 
M  n  nic. 


ATMa«rRF.BIC 

to  Etc  Man. 


English  to 


I. 

11. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Kilo- 
grammes 

per 
square 

centi- 
metre. 

Pounds 

per 
square 

inch. 

Tons 
per 
square 

per 
square 

Kilo- 
gramme* 
per 
square 
centi- 
metre. 

Tom 
I** 

square; 
inch. 

Kilo- 
gramme* 

per 
square 

centi- 
metre. 

Atmo- 
upheres. 

Tons  per 
square 

iocii. 

Tuna 
per 
Hpiarc 
nnu. 

Atmo- 
spheres. 

1 

2 

» 

14-223 
28-446 
42-668 

•oofiss 

01270 
01905 

1 

2 
3 

•07031 
•140f>2 
•21093 

i 

2 
3 

157-49 
314-99 
472-48 

1 

2 
3 

•00656 
•01313 
01969 

i 

2 
3 

152-38 
304-76 
457-14 

4 

5 
« 

56-891 
71114 

85-337 

02540 
•03175 
•03810 

4 

5 
G 

-28124 
•35155 
•42186 

4 

5 
6 

629-97 
787  47 
944-96 

4 

5 
6 

02625 
03281 
03938 

4 
5 
6 

609-52 
761-91 
914-29 

7 

98 

99*560 
113-783 
128  005 

04445 

•05080 
•05715 

7 

8 

9 

•49217 
•56248 
•63279 

7 
8 
9 

1102-45 

1259-95 
141744 

7 

8 
9 

04594 

•05250 
•05906 

7 

8 
u 

1066-67 
1219-05 
1371-43 

Note.— One  atmosphere  is  taken  to  bo  14*7  lbs.  per  square  inch. 

Exi'I-axatioh.— To  convert  any  number  from  one  meaanre  to  the  other,  take  the  values  of  the  different  multiples  of  10 
<>y  shifting  the  position  of  the  decimal  point,  and  add  together.   Thus,  find  toe  i 


of  pound* 

per  square  inch 
in  33-1  kilo- 
ftratnmrs  per 
square  centimetre 

^  cols.  I.  It  II.). 

kg",  per     lbs.  per 
m\.  cm.       sq.  In. 
:uj    =  426-W 
2    =  2S-45 
01=  1-43 

32  1  =  45655 


of  tons 

per  square  inch 
in  3210  kilo- 
grammes per 
square  centimetre 
(see  cols.  I.  kill.), 
kgs.  per  tons  per 
sq.  cm.    sq.  In. 
JOOO  =  19-05 

200=  xrt 

10=  06 
\  3210  =  30  M 


of  kilogrammes 

per  square 
centimetre  in 
15  lbs.  per 
squaro  inch 


of  kilogramme* 

per  square 
centimetre  la 
IjS-3  tons  per 
square  inch 


(see  cols.  IV.  k  V.).  (seecols.VI.kVII.) 

I  tons  per  kgs.  per 
lbs.  per  kgs.  per  !  sq.  In.  sq.  cm. 
sq.  in.    sq.  cm.        10    =  1574  9 


8 
0-3 


i2.'.:»-y.-. 
47-25 


of  tons  of  atmosphere* 

per  square  inch  in  14-6  tons 

in  3264  atmo-      I  per  square  Inch 
apberes.         «(see  cola.  X.  k  XI.;. 
(see  cob).  VII  I.  k  IX.).  i 
atmo-      tons  per  r 
spheres,  sq.  Inch.     tons  per  atmo- 
3000  =  10-60         sq.  in.  spheres. 
200  =    1-31  10      =  1623  8 

4      =  600-6 
4  =      '03  0-6  =  91-4 


-.  18-3  =  2982-1 


3254  =  21-36 


-.  14-6  =  2224-7 


ENERGY. 


Mktkic  to 
E.nclimi. 


English  to 
Metiuc. 


Kjcplaxatios.— To  convert  any  number  from  one  measure  to 
the  other,  take  the  values  of  the  different  multiples  of  10  by 
shifting  the  position  of  the  decimal  point,  and  add  together. 
Thus  And  the  number 


1  metre  t 


I. 

II. 

III. 

IV. 

Me-trf- 

Foot- 

Foot- 

Metre- 

1 

3-2291 

1 

0-3097 

2 

6-4581 

2 

0-6194 

3 

9-6872 

3 

0-9291 

4 

12-9162 

4 

1-2388 

5 

16- 1453 

5 

1-5484 

6 

19-3743 

6 

1-8581 

7 

22-6034 

7 

2-1678 

8 

25-8324 

8 

2-4775 

9 

29-0615 

9 

2-7872 

of  foot -tons 
in  4367  metre- 
tons 

(sec  cols.  I.  k  II.). 
metre-  foot- 


4WMJ  =  12916-2 
300  =  968-72 
10  =  193-74 
7  =  22-60 


.4367  =  14101-26 


»f  mi-tro-tnn* 
In  3592  foot-tons 
(see  cols. 
HI.  k  IV.). 


foot- 


tnetre- 


:  929-1 
00  =  164-84 
90  =  27-MT 
2  =  -62 


1112-43 


i  is  termed  a  "dluaruodc  "  in  Italy. 
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THE  NAVAL  ANNUAL. 


SECTION  IV. 


tokp: 


es. 


The  Present  Condition  of  Submarine  Warfare. 


I 

Cause  of 
failure  of 
torpedo*  >s 
in  recent 


Instances 

of  failure 
to  utilise 
torpedoes. 


Want  of 
due  pre- 
paration. 


From  the  time  of  the  first  conception  of  the  torpedo,  or  infernal 
machine  as  it  was  popularly  called,  by  Captain  David  Bushnell  in 
1775,  to  the  time  of  the  civil  war  in  America  (1861-5),  little  or  no 
attempt  was  made  to  utilise  this  class  of  weapons  in  a  systematic 
manner,  either  for  offence  or  for  defence,  in  the  many  naval  wars 
that  have  occurred  during  this  period  of  nearly  ninety  years.  In 
the  gallant  struggle  for  independence  of  the  Southern  States,  however, 
these  instruments,  although  of  the  most  crude  and  imperfect  con- 
struction, proved  a  terrible  thorn  in  the  side  of  the  Federals,  and  were 
a  supreme  factor  in  enabling  the  Confederates  to  hold  out  for  four 
long  years,  by  placing  in  their  hands  the  only  available  means  of 
defending  a  considerable  extent  of  sea  coast,  in  the  face  of  the  over- 
whelming naval  superiority  of  the  Federals. 

In  the  succeeding  period  of  the  last  twenty-two  years,  naval  wars 
of  more  or  less  magnitude  have  occurred ;  yet  in  the  face  of  the  fact 
of  the  greatly  improved  condition  of  both  the  submarine  mine  and  the 
torpedo,  these  means  of  offence  and  defence  have  played  practically 
but  an  insignificant  part 

This  failure  to  realise  the  expectations  formed  from  their  effective 
employment  in  the  American  Civil  War  is  principally  due  to  the 
incapacity  of  the  various  Powers  engaged  in  these  later  wars  to 
grasp  the  lessons  taught  them  by  the  Confederates. 

In  the  Russo-Turkish  war  (1877-8),  by  a  systematic  employment 
of  the  proper  kind  of  torpedoes,  under  the  direction  of  trained  men, 
the  passage  of  the  Danube  could  have  been  rendered  an  impossible 
feat  even  to  the  Russians. 

In  the  Franco-Chinese  war  of  reprisals  in  1884,  the  destruction 
of  the  Chinese  ships  and  arsenal  at  Foochow  by  the  French  fleet 
might  have  been  rendered  a  difficult  and  dangerous  task  had  the 
Chinese  been  provided  with  the  necessary  means  for  a  submarine 
defence,  and  for  a  torpedo  attack,  with  the  men  capable  of  efficiently 
directing  it. 

In  these  instances  there  is  to  be  observed  the  same  lamentable 
want  of  preparedness ;  no  provision  of  the  necessary  material,  no 
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scheme  of  submarine  defence,  and  no  trained  personnel  prepared 
and  perfected  during  peace  time. 

It  cannot  be  too  often  repeated  that  it  is  an  absolute  condition  of  Condition 
success  in  submarine  warfare  that  the  material  thereof,  such  as  mines,  Jn  a^^a 
torpedoes,  torpedo  boats,  &c,  be  manipulated  by  officers  and  men  JJJJjjjJ^ 
especially  and  carefully  trained  in  their  use.  The  most  perfect  system, 
and  the  most  complete  supply  of  material  can  only  become  efficient  by 
•continued  and  thorough  practice,  during  peace  time,  with  the  systems 
and  weapons  that  will  be  used  in  the  time  of  war ;  while  not  only  must 
there  be  a  corps  of  skilled  submarine  miners  and  torpedoists,  but  a 
sufficiency  of  numbers  as  well. 

Submarine  warfare  consists  of  two  branches,  "  defensive "  and  Submarine 
offensive " :  the  representative  weapon  of  the  former  being  the  warfare- 
"  submarine  mine,"  and  of  the  latter  the  "  torpedo." 

A  submarine  mine  is  actually  a  case  of  explosive  anchored  and 
fired  beneath  the  surface  of  the  water :  being  fixed,  it  is  non-aggressive, 
-and  therefore  is  a  purely  defensive  weapon. 

A  torpedo  is  literally  a  case  of  explosive  possessing  aggressive 
motion,  and  fired  beneath  the  surface  of  the  water. 

Submarine  mines  consist  of  two  distinct  classes,  viz."  self-acting"  Submarine 
and  "  controlled  ":  the  former  are  fired  by  electrical,  or  by  mechanical  mines> 
means,  on  being  struck  by  a  passing  vessel,  and  being  self-acting  and 
uncontrollable,  are  as  dangerous  to  friend  as  to  foe,  when  once  placed 
in  an  active  state :  the  latter  can  be  rendered  at  any  moment  active, 
or  inactive  ;  or,  in  other  words,  a  harbour  in  which  this  class  of  mine 
is  planted  may  be  closed  to  the  enemy,  but  open  to  a  friend  at  any 
time,  as  may  be  required. 

Torpedoes  consist  of  five  classes,  viz. :  "  Spar,"  "  Towing,"  "  Drift-  Torpedoes, 
ing,"  "  Controlled  Locomotive,"  and  "  Uncontrolled  Locomotive  ";  the 
spar  and  towing  torpedoes  are  rendered  aggressive  by  means  of 
vessels  or  boats,  either  of  special  or  of  ordinary  construction :  the 
drifting  torpedo  by  the  current  or  tide  by  which  it  is  carried  to  the 
attack :  the  locomotive  torpedo  of  both  kinds,  either  by  motive  power 
inherent  in  itself,  as  the  Whitehead,  Lay,  Nordenfelt,  &c,  or  de- 
veloped at  the  point  of  departure,  as  in  the  case  of  the  Sims-Edison 
Brennan,  and  others. 

Every  fighting  ship  and  boat  nowadays  carries,  as  a  portion  of  her 
equipment,  torpedoes  of  some  kind,  usually  the  Whitehead,  the  Spar, 
or  the  towing  torpedo,  or  a  combination  of  them ;  the  drifting  and 
controlled  locomotive  torpedoes  being  restricted  to  providing  a  system 
of  submarine  defence  with  the  means  of  offence. 
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Defensive  Submarine  Warfare. 

Submarine  defence  Las  for  its  object  the  prevention  of  the 
passage  of  a  harbour  or  river  being  forced  by  an  enemy's  ship  or 
licet  rushing  past  the  shore  batteries,  which  in  these  days  of  heavily 
armoured  high  speed  ironclads  would  be  feasible,  even  in  the  face  of 
the  ]>o\verful  guns  now  mounted  in  land  works,  in  the  absence  of 
submarine  mines;  further,  in  the  event  of  the  land  defences  of  a 
harbour  planted  with  submarine  mines  being  destroyed,  the  latter 
would  still  have  to  be  accounted  for,  and  cleared  away  or  destroyed. 

*  WW* 

before  the  harbour  would  be  safely  accessible  to  the  ships  of  the 
enemy,  causing  a  more  or  less  serious  delay  dependent  on  the  nature 
of  the  mine  defence,  and  the  means  at  the  disposal  of  the  enemy  for 
executing  an  operation  of  this  nature. 
Protection  A  mine  field,  i.e.  the  space  occupied  by  a  system  of  submarine 
fi' ids"6  mmes»  weeds  to  be  completely  covered  by  gun  fire,  either  mounted  in 
shore  batteries,  or  in  guard  ships,  and  should  further  be  protected  by 
armed  boats ;  for,  otherwise,  any  place  in  which  a  system  of  submarine 
mines  has  been  planted,  is  practically  at  the  mercy  of  the  enemy, 
provided  he  has  the  time  and  means  at  Ins  disposal  for  rendering 
it  innocuous.  Where  self-acting  mines  alone  constitute  the  system, 
greater  trouble  would  be  experienced  by  the  enemy  in  destroying 
die  defence,  and  more  or  less  risk  would  always  attend  the  use  of  a 
harbour  that  had  been  thus  mined,  because  of  the  impossibility  of 
knowing,  with  absolute  certainty,  that  every  one  of  these  deadly 
weapons  had  been  removed  or  destroyed.  The  enemy  would,  it  may 
be  presumed,  be  ignorant  of  the  plan  of  the  defence,  and  the  number 
of  mines  laid  down. 

In  the  case  of  a  harbour  in  which  a  system  of  controlled  mines 
only  had  been  laid,  and  which  was  left  unprotected  by  guns,  guard 
ships,  or  boats,  the  work  of  rendering  the  system  inactive  would  be 
simpler  and  more  sure,  for  here  it  would  be  only  necessary  for  the 
enemy  to  discover  and  capture  stations  on  shore  from  which  the 
system  is  manipulated,  to  place  the  whole  defence  at  his  mercy; 
while  supposing  the  defenders  had  taken  the  precaution  to  destroy 
the  stations  and  bury  the  various  electrical  cables  in  connection  with 
the  mines,  it  would  then  be  only  necessary  for  the  enemy  to  creep 
for  these  cables,  and  by  under-running  them,  discover  the  whereabouts 
of  the  mines  themselves,  and  then  either  destroy  them,  or  leave  thera 
in  position  inaetive. 

It  is  as  important  to  provide  an  adequate  gun  protection  to  the 
mine  stations  and  mine  fields  of  a  system  of  submarine  defence  as 
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it  is  to  provide  every  fortified  harbour  with  an  auxiliary  defence  of 
submarine  mines. 

Self-acting  mines  are  of  two  kinds, "  mechanical,"  and  "  electrical Jjj^ 
the  former  provided  with  mechanical,  and  the  latter  with  electrical  min«. 
firing  apparatus. 


Controlled  Mines. 

Controlled  submarine  mines  are  those  which  may,  at  anv  moment,  Harbours 
be  placed  in  an  active  or  inactive  condition  at  the  will  of  the  operator 
in  the  mine  station  on  shore ;  thus  a  channel  where  such  mines  are 
planted  may  at  any  time  be  closed  to  the  ships  of  the  enemy,  or 
opened  to  the  passage  in  or  out  of  friendly  ships.  Harbours 
defended  by  this  class  of  mine  are  usually  termed  "  harbours  of 
refuge." 

The  main  feature  of  difference,  between  the  self-acting  and  the  Difference 
controlled  mine,  is  that  in  the  case  of  the  former  its  igniting  agent  is  ^iV^ctin- 
placed  within  or  on  the  outside  of  the  mine  itself,  while  in  the  latter  ftnd  °°n- 
case  it  is  placed  in  the  mining  station  on  shore,  and  consists  of  a  mine*, 
firing  battery  so  arranged  that  by  the  removal  of  a  plug,  or  switching 
over  of  a  key,  it  may  at  any  instant  be  cut  out  of  the  circuit,  thus 
rendering  the  mine  inactive. 

There  are  two  classes  of  controlled  mines,  viz.  "ground,"  and  Clew**  of 
"buoyant":  the  former  being  placed  on  the  bottom  where  it  forms  S^1"1 
its  own  anchor:  the  latter  being  moored  at  the  required  distance 
below  the  surface  of  the  water. 

The  present  condition  of  the  material  included  in  a  system  iwnt 
of  submarine  mine  defence  is  unquestionably  so  far  satisfactory  JJn^iou 
for  all  practical  purposes,  that  there  cannot  be  said  to  exist  any  materinl 
tangible  reasons  for  delay  in  arriving  at  a  definite  decision  as  to  its  oftub-8,Cm 
adoption  for  the  defence  of  the  ports,  harbours  and  rivers  of  any  JJJTjJJ 
country  possessing  a  sea-board.    Modifications  and  improvements 
may  from  time  to  time  be  suggested,  but  a  harbour  protected  by  a 
submarine  mine  defence,  such  as  is  now  available,  may  be  expected 
to  be  as  well  protected  in  ten  years'  time  as  it  is  at  present.    It  may 
be  that  an  explosive  compound  of  higher  power  than,  but  as  safe  to 
handle  and  as  reliable  as,  gun-cotton  or  dynamite  (the  explosive 
compounds  at  present  in  general  use  for  submarine  mining  purposes) 
will  be  discovered :  or  it  may  be  that  some  method  of  strenffthenincr 
the  bottoms  of  ships  so  as  to  decrease  the  effectiveness  of  the  present 
mine  charges  will  be  invented ;  or  again,  it  may  be  that  some  new 
principle  of  electricity  will  be  unearthed,  which  shall  revolutionize 
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destruc- 
tion of  a 


the  present  system  of  submarine  defence;  but  notwithstanding  all 
these  and  possibly  other  more  or  less  important  changes  that  the 
next  ten  years  may  see  in  connection  with  this  branch  of  naval 
warfare,  such  will  only  perfect,  not  render  the  present  system 
worthless.  The  point  is  that  no  country  has  now  any  legitimate 
excuse  for  putting  off  from  day  to  day  the  work  of  providing  a 
sufficiency  of  all  the  material  that  is  necessary  for  the  adequate 
defence  of  her  sea-coasts,  by  means  of  submarine  mines,  on  the  plea 
that  she  is  awaiting  further  developments. 
Explo-  For  the  charges  of  submarine  mines,  the  explosive  compounds 
"dynamite"  and  "gun-cotton"  still  hold  their  own  as  the  best 
under  all  the  conditions  relating  to  their  use  in  submarine  defence, 
though  recent  information  points  to  the  possibility  of  nitro-glycerine 
satisfying  these  conditions  in  an  even  higher  degree. 
Tho  The  submarine  defence  of  a  harbour,  if  the  field  of  mines  be 

completely  covered  by  gunfire,  and  guarded  by  fast  armed  torpedo 
boats  or  steam  launches,  and  if  electric  lights  be  properly  placed  so  as 
to  bring  it  at  all  times  within  the  range  of  one  or  more  of  the  beams 
of  these  lights,  should  be  absolutely  secure  from  destruction  by  the 
enemy ;  because,  to  effect  the  disablement  or  destruction  of  a  mine  field 
requires  in  the  first  place  a  fairly  accurate  knowledge  of  its  position, 
and  of  the  class  of  mine  and  system  employed;  and,  in  the  second 
place,  the  absence  of  any  decided  opposition  on  the  part  of  the  de- 
fenders. The  extreme  difficulty  of  executing  an  operation  of  this 
nature  in  the  face  of  a  systematic  defence  is  evidently  the  reason 
why  no  attempt  has  been  made  to  devise  new,  or  improve  and  perfect 
the  old-established,  methods  of  destroying  a  mine  defence  by  creeping, 
sweeping,  or  countermining. 

The  operation  of  countermining  consists  in  dropping  a  series  of 
large  mines  by  the  enemy  in  what  is  supposed  to  be  the  defender's 
mine  field,  and  then  by  exploding  them  together  to  clear  away  all 
the  mines  of  the  defence  within  a  certain  area,  the  extent  of  which 
depends,  first  on  the  number  and  size  of  the  countermines,  and  secondly 
on  the  nature  of  the  case,  and  circuit-closing  apparatus  of  the  mines 
in  the  field.  The  object  of  the  countermines  is  to  cause  sympathetic 
explosions  of  the  mines  of  the  defence,  or  the  disablement  of  their 
circuit-closers,  cables,  &c. 

The  advance  that  has  recently  been  effected  in  the  application  of 
electricity  to  the  propulsion  of  boats  ought  to  be  considered  in  any 
scheme  of  countermining,  because  such  a  motive  power  has  the 
immense  advantages  for  this  and  kindred  operations  of  enabling  a 
boat  to  \ye  manoeuvred  with  comparative  invisibility  and  silence. 
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Submarine  Offence. 

The  subject  of  submarine  offence  has  always  been  a  most  fascinating 
one  for  inventors  and  others  interested  in  the  submarine  branch  of 
naval  warfare,  and  to  such  an  extent  has  their  attention  been 
absorbed  by  the  development  of  the  torpedo,  as  to  cause  the  more 
passive  and  uninteresting  submarine  mine  to  be  neglected ;  though 
the  experience  of  the  naval  wars  that  have  taken  place  during  the 
last  twenty-five  years  unmistakably  points  to  the  latter  weapon  as 
having  rendered  far  more  effective  service  than  the  former,  on  active 
service. 

At  the  present  time  there  exists  a  variety  of  classes  of  torpedoes, 
each  class  including  a  number  of  different  kinds,  few  of  which, 
however,  have  so  far  passed  beyond  the  initial  stage  of  private  expe- 
riment, while  some  have  been  discarded  for  more  advanced  types, 
after  years  of  service.  Actually,  at  this  date,  the  Spar  and  the 
Whitehead  fish  torpedo  are  the  only  kinds  that  can  be  said  to  be 
in  general  use. 

Torpedoes  may  be  divided  into  classes  and  types  as  follows  : — 

A.  Drifting  torpedoes. 

B.  Towing 

C.  Projectile  „ 

D.  Spar 

Uncontrollable. 
Controllable. 


E.  Locomotive  torpedoes  j^j 


A. — DHftiwf  Torpedoes. 

The  subject  of  drifting  torpedoes  has  received  but  little  or  no  Drifting 
attention  of  late  years,  and  there  is  nothing  to  record  as  to  any 
improvement  effected  in  this  direction.  Though  their  use,  in  the 
American  Civil  War,  was  not  attended  with  any  success,  yet  they 
ought  not  to  be  looked  upon  as  altogether  worthless,  owing  to  their 
cheapness  and  simplicity^,  as  well  as  the  ease  with  which  extempore 
ones  may  be  constructed  ;  further,  their  aggressive  power  (the  currents 
and  the  tides)  is  provided  by  nature,  and  no  risk  of  life  or  limb 
attends  an  attack  by  such  means. 

The  demoralising  effect  would  be  very  great  if  a  number  of  these 
torpedoes,  of  proper  construction,  and  arranged  to  be  exploded  by 
time  fuses,  were  drifted  into  a  harbour  crowded  with  shipping,  or 
up  or  down  a  river  across  which  a  force  of  the  enemy  was  being 
conveyed  in  boats. 
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B. — Towing  Torpedoes. 

Towing  The  towing  torpedo  was  the  outcome  of  a  desire  of  torpedoists  of 
torpuinea.  ^wen^y  years  ago  to  possess  a  submarine  weapon  capable  of  striking 
an  enemy  at  a  distance  from  the  vessel  manipulating  it  It  is  said 
to  have  been  suggested  as  far  back  as  1815,  but  it  was  reserved  for 
Captain  J.  Harvey,  R.N.,  to  bring  it  into  practical  use  in  1869, 
after  many  years  of  patient  study  and  experiment,  and  this  class  of 
torpedo  is  usually  known  by  his  name. 

The  Harvey  torpedo  was  first  adopted  by  Russia  in  1869,  then  by 
England  in  1870,  and  after  that  by  many  other  countries.  In  most 
instances  the  Harvey  type  of  towing,  or  divergent  torpedo,  was 
adopted,  and  exhaustive  experiments  were  carried  on  for  years  to 
perfect  this  particular  weapon  ;  but  the  United  States,  Germany,  and 
France  preferred  to  develop  a  special  form  of  their  own  devising. 

When  the  towing  torpedo  was  first  introduced,  it  was  looked  upon 
as  a  most  effective  weapon,  both  for  offensive  and  defensive  purposes, 
but  it  afterwards  came  to  be  considered  purely  as  a  weapon  of  defence, 
and  its  use  in  ships  was  restricted  to  acting  as  a  deterrent  against 
attacks  by  the  ram. 

The  many  favourable  conditions  necessary  to  afford  this  torpedo  a 
chance  of  success,  the  great  skill  and  judgment  required  in  handling 
it  (only  to  be  obtained  by  constant  practice),  the  introduction  of  the 
Whitehead,  and,  lastly,  the  complete  failure  of  this  weapon  in  the 
hands  of  the  Russians  in  the  war  of  1877,  all  combined  to  cause  the 
towing  torpedo  to  be  generally  discarded.  The  French  were  the  last 
to  retain  it,  and  in  1886  they  most  reluctantly  gave  it  up.  The 
retention  of  the  Harvey  for  so  many  years,  after  its  use  had  been 
condemned  by  naval  men  generally,  and  in  the  face  of  the  advancing 
Whitehead,  which  though  at  that  time  most  imperfect,  yet  was  even 
then  immeasurably  superior  to  any  type  of  towing  torpedo,  affords  a 
striking  proof  of  the  exceeding  difficulty  of  introducing  a  torpedo, 
which  by  its  adoption  necessitates  the  fliaranling  of  a  well  established 
but  inferior  one.  , 

C. — J'm/Vrf  i/r  Torpalors. 

Projectile  Torpedoes  which  are  fired  from  a  submerged  gun  in  the  same  way 
tnrpHoe*.   as  shot  or  shell  are  fired  from  an  ordinary  gun  above  water,  and 

whose  range  is  determined  by  the  power  of  the  gun,  nre  termed 

"  projectile  "  torpedoes. 

The  first  known  attempt  of  firing  projectiles  from  a  submerged 

gun  was  that  of  Fulton  in  1814,  who  succeeded  in  piercing  a  wooden 

target  placed  at  a  distance  of  some  1 feet  from  the  muzzle  of  the 
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gun.  The  most  recent  attempt  in  this  direction  is  that  of  Ericsson, 
whose  submarine  gun  has  been  recently  experimented  with  by  our 
Government,  with  results  unfavourable  to  this  mode  of  firing 
torpedoes. 

The  trials  of  the  Ericsson  submarine  gun  in  England  were  brought 
to  an  abrupt  conclusion  by  the  premature  explosion  of  the  torpedo 
in  the  gun,  due,  it  is  said,  to  the  use  of  a  fuse  which  had  not  been 
supplied  by  the  inventor. 

The  submarine  gun  when  operated  from  a  ship  labours  under 
one  great  disadvantage,  viz.,  the  difficulty  of  knowing  whether 
the  gun  is  level  at  the  moment  of  firing  it,  when  the  ship  has  any 
motion  on,  and  if  it  be  not  so,  its  accuracy  of  fire  is  very  seriously 
impaired. 

In  considering  the  foregoing  classes  of  torpedoes,  no  description  has 
been  given  of  any  particular  type,  because  there  is  none  in  prac- 
tical use,  while  those  of  classes  A  and  B  that  have  been  tried  are 
too  well  known  to  need  to  be  further  described  here. 

D. — <Sjxtr  Torpedoes. 

The  spar,  or  as  it  is  sometimes  termed,  pole  or  outrigger  torpedo,  is  Spar 
the  simplest  form  of  submarine  offensive  weapon  extant;  it  has  ^T**1001- 
gained  considerable  notoriety  from  its  successful  application  in  the 
American  Civil  War,  and  it  has  been  oftener  used  in  actual  war 
than  any  other  kind  of  torpedo. 

The  introduction  and  rapid  development  of  the  Whitehead, 
however,  created  for  a  time  a  tendency  among  naval  men  to  dis- 
parage the  spar  torpedo,  owing  to  its  want  of  range ;  and  probably 
it  would  ere  now  have  shared  the  fate  of  the  towing  torpedo,  and 
been  discarded  as  a  weapon  of  naval  warfare,  had  not  the  numerous 
successes  recorded  of  its  use  by  the  French  in  China  in  1884  caused 
the  tide  to  turn  again  strongly  in  its  favour. 

These  French  successes  with  their  spar  torpedoes  unquestionably 
prove  that,  under  certain  given  conditions,  this  weapon  most 
effective  and  most  deadly ;  as  for  instance,  for  the  attack  of  a  ship 
at  anchor,  unprovided  with  any  kind  of  external  protection  such  as 
uets,  or  booms,  and  where,  by  the  absence  of  a  proper  look-out,  the 
torpedo  boat  is  enabled  to  get  close  up  to  the  vessel  before  being 
observed. 

For  clearing  away  booms,  and  such  like  obstructions,  across  a 
harbour's  or  river's  mouth,  the  spar  torpedo  will  be  found  most 
useful ;  while  it  has  the  advantage  of  being  cheap,  simple,  and 
readily  adapted  to  any  ordinary  service  boat 
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All  the  ships  that  have  so  far  been  injured  or  sunk  by  torpedoes 
have  met  their  fate  at  the  hands  of  the  spar  torpedo,  with  the  excep- 
tion of  one  extremely  doubtful  case,  in  the  Russo-Turkish  war  of 
1877,  when  a  small  steamer  is  supposed  to  have  been  sunk  by  a 
Whitehead.  This  fact,  alone  would  seem  a  sufficient  warranty  for 
the  retention  of  the  spar  torpedo,  if  only  as  an  auxiliary  weapon  of 
submarine  offence,  for  use  under  certain  circumstances. 

Since  its  first  conception,  the  spar  torpedo  has  received  consider- 
able attention  with  a  view  to  simplify  its  fittings,  to  increase  its 
effectiveness,  and  to  insure  an  absolute  certainty  in  its  action. 

The  introduction  of  the  higher  explosives,  dynamite  and  gun- 
cotton,  in  the  place  of  gunpowder,  the  use  of  steel  instead  of  wooden 
spars,  the  adoption  of  electrical  ignition  in  the  place  of  mechanical, 
and  the  development  of  the  fast  steam  torpedo  boat,  have  together 
combined  to  very  greatly  enhance  the  value  of  the  spar  torpedo,  as  a 
weapon  of  offence,  in  the  present  day. 

E.  I. — Uncontrolled  Locomotive  Torjxdocs. 

Unoon-  This  class  of  locomotive  torpedo  may  be  said  to  be  universally 
locative  known  through  the  agency  of  the  world-renowned  fish  (Whitehead) 
torpedoes,  torpedo,  but  though  the  latter  has  been  adopted,  in  some  shape  or 

other,  in  nearly  all  the  navies  of  the  world,  yet  the  class  is  imperfect, 

by  reason  of  its  feature  of  uncoutrollability. 

Two  distinct  types  of  torpedo  are  included  in  this  class,  viz.  the 

Rocket  and  the  Fish  type. 
Kocket         The  history  of  torpedoes  teems  with  attempts  which  have  been  made, 
torpedoes.  fTQm  timc  to         to  tne       evolved  by  the  burning  of  a 

rocket  composition  as  the  motive  power  of  torpedoes,  but  each  suc- 
ceeding attempt  has  only  resulted  in  adding  one  more  proof  of  the 
extreme  difficulty,  verging  to  almost  impossibility,  of  ensuring  the 
maintenance  of  a  straight  course,  for  even  a  run  of  only  a  few  hundred 
feet,  of  a  torpedo  propelled  by  a  rocket  or  rockets.  Very  frequently 
the  experiments  have  been  brought  to  an  abrupt  conclusion  by  the 
bursting  of  the  motive  power  (the  rockets). 
Tbo  The  "  Fish  "  type  of  locomotive  torpedo  is  represented  by  the 

ht'Ri'niak    Whitehead  (the  Schwartzkopff  is  practically  the  same),  the  Howell, 
torpedo.     and  the  Paulson.  Many  other  modifications  of  the  Whitehead,  differ- 
ing in  the  matter  of  motive  power  and  method  of  submersion,  have 
been  designed  or  proi>osed ;  but  the  above  are,  so  far,  the  only  types 
which  have  been  actually  made  the  subject  of  experiment. 

The  Whitehead,  in^  common  with  all  others  of  this  class,  suffers 
from  one  serious  defect,  viz.  that  it  cannot  be  controlled  iu  regard  to 
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its  direction  in  an  horizontal  plane  after  it  has  teen  started  on  its 
run  ;  therefore  its  range  of  accuracy  is  more  or  less  limited,  according 
to  its  speed  and  length  of  hull. 

That  tins  defect  of  the  Whitehead  is  a  very  real  one  is  proved  by 
the  fact  that,  although  this  weapon  has  been  used  on  several  occasions 
in  war,  yet  only  one  instance  is  on  record  of  its  effecting  the  destruc- 
tion of  a  ship,  and  even  that  one  is  open  to  much  doubt ;  wliile 
innumerable  instances  could  be  quoted  of  a  Whitehead  failing  to  hit 
its  target,  during  practice,  in  peace  time. 

The  Whitehead  may  be  controlled  automatically  in  so  far  as  arrang- 
ing for  its  engines  to  stop  after  it  has  completed  its  run,  and  that  it 
should  then  either  float  to  the  surface,  or  sink  to  the  bottom ;  but  con- 
siderable uncertainty  attends  these  operations,  as  proved  by  the  loss 
of  a  number  of  these  torpedoes  during  experimental  practice,  by  their 
sinking  to  the  bottom  instead  of  floating  on  the  surface,  at  the  end  of 
the  run.  There  must  be  always  a  certain  element  of  danger  in 
using  this  weapon  in  active  service,  from  the  possibility  of  its  floating, 
instead  of  sinking,  after  missing  the  object  aimed  at. 

In  1871  England  purchased  the  secret  of  this  invention  and  right 
to  manufacture,  consequent  on  the  favourable  results  of  experiments 
made  with  it  during  the  previous  year. 

France,  Germany,  Italy,  and  other  countries  followed  suit,  until  at 
the  present  time  the  United  States  is  the  only  naval  power  of  any 
consequence  that  does  not  possess  the  Whitehead  torpedo. 

The  development  of  this  torpedo  during  the  last  twenty  years  is 
seen  from  the  following  table  : — 


iscs 

1877 
1887 


f«*. 
14 

14 

Hi 


Hi 
14 
14 


ver«l*. 
t>7  G50 


20 
27 


GOO 

■ 

430 


It*. 

m 

70 


One  of  the  principal  causes  which  has  enabled  Mr.  Whitehead  to 
so  greatly  increase  the  speed  of  his  torpedo,  without  also  increasing 
its  size,  is  that  in  the  case  of  a  totally  submerged  spindle-shaped 
body  the  laws  of  resistances  for  surface  ships  do  not  apply,  and 
it  has  been  found  by  actual  experiments  that,  after  once  reaching 
the  speed  of  8  to  10  knots,  the  higher  velocities  are  more  easily 
attained. 

The  attainment  of  a  high  velocity  is  an  important  element  of 
success  in  operating  this  type  of  uncontrolled  torpedo,  not  alone 


Digitized  by  Google 
 I 


492  THE  NAVAL  ANNUAL. 


because  it  enables  the  torpedo  to  reach  the  object  aimed  at  in  a  short 
time,  but  also  because  the  greater  the  speed  the  greater  the  accuracy 
of  direction  in  an  horizontal  plane. 

From  the  outset,  compressed  air  has  been  the  usual  motive  power 
for  impelling  a  Whitehead  through  its  launching  tube  when  fired 
from  ships,  but  now  gunpowder  seems  to  be  coming  into  favour  for 
performing  this  operation.  In  boats,  the  torpedoes  were  originally 
carried  in  skeleton  tubes  suspended  from  the  sides,  out  of  which, 
when  lowered  into  the  water,  the  torpedo  propelled  itself;  then 
above-water  enclosed  bow-tubes  and  air  impulse  was  used,  followed 
by  the  Yarrow  steam  impulse ;  the  former  method  again  came  into 
favour,  only  to  be  most  probably  superseded  at  no  distant  date  by 
gunpowder  impulse. 

For  small  vessels,  and  torpedo  boats  where  economy  of  space  is  nn 
object,  and  now  that  the  leakage  from  the  reservoirs  has  been  so 
greatly  overcome,  either  the  steam  or  gunpowder  impulse  has  an 
advantage  over  air  impulse,  in  not  requiring  any  special  apparatus 
such  as  air-compressing  pumps  and  tube  reservoirs.  Objections  have 
been  raised  against  the  use  of  gunpowder  on  the  score  that  it  fouls 
the  launching  tube,  and  by  its  sudden  action  is  liable  to  damage 
the  delicate  mechanism  at  the  tail  of  the  torpedo;  the  action  of 
gunpowder  has  the  important  qualification,  however,  of  being  more 
controllable  than  either  steam  or  compressed  air. 

In  ships  various  positions  have  been  tried  for  the  submerged  dis- 
charging tubes,  and  numerous  experiments  have  been  and  are  still 
being  carried  out  with  tubes  arranged  to  discharge  Whiteheads,  either 
right  ahead  or  astern,  or  from  the  broadside  from  a  ship  moving 
ahead.  At  moderate  speeds,  up  to  12  knots,  no  difficulties  have  been 
met  with ;  but  at  liigh  speeds,  up  to  18  knots,  this  operation  is  still 
attended  with  considerable  uncertainty ;  in  some  recent  trials  torpedoes 
have  been  much  damaged,  and  they  are  generally  under  these  con- 
ditions more  or  less  erratic  in  their  course ;  thus  increasing  the  defect 
inherent  in  this  class  of  torpedo,  of  want  of  directive  control,  by 
destroying  any  likelihood  of  an  accurate  course  at  the  very  outset 
of  its  run. 

The  experience  of  a  run  of  a  number  of  French  torpedo  boats  from 
Brest  to  Toulon  in  March,  1887,  adds  another  possible  doubt  of  the 
efficiency  of  the  Whitehead  on  active  service,  as  it  was  found  that 
the  constant  pitching  and  rolling  of  the  boats  had  affected  the 
delicate  adjustments  of  their  torpedoes  to  such  a  degree  that  the 
trajectories  of  the  torpedoes  made  angles  up  to  15°  in  a  horizontal 
plane.  This  would  not,  of  course,  happen  with  those  carried  in  ships, 
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but  it  is  a  most  serious  evil,  as  most  of  the  Whitehead  work  will 
have  to  be  carried  out  from  these  boats,  and  in  them  no  arrangements 
are  at  hand  for  verifying  and  correcting  these  adjustments. 

The  cleverness  of  the  inventor  in  maintaining  the  principal  action 
of  the  Whitehead  as  a  secret,  the  immense  sums  of  money  that  have 
been  expended  on  this  invention,  the  necessity  of  constructing  special 
ships  and  boats  to  operate  it,  and  lastly,  the  absence  of  a  worthy 
rival  invention,  are  some  of  the  reasons  which  have  so  far  contributed 
to  retain  the  Whitehead  as  the  principal  arm  of  submarine  offence  of 
all  but  one  of  the  naval  powers  of  the  world. 

The  Schwartzkopff  pattern  of  fish  torpedo  is  almost  identical  with  Th° 
the  Whitehead,  differing  from  it  mainly  in  regard  to  the  material  kopff 


(phosphor  bronze)  of  which  the  hull  and  working  parts  are  constructed.  tOTpeAo 
This  torpedo  is  the  result  of  Germany's  purchase  of  the  Wliitehead 
secret  and  the  right  to  manufacture,  and  is  the  production  of  the 
Berlin  Machine  Building  Stock  Company,  formerly  I.  Schwartzkopff, 
from  whom  it  takes  its  name. 

Schwartzkopff  torpedoes  have  been  kept  for  three  consecutive 
weeks  in  the  water,  ready  for  running,  and  at  the  end  of  that,  time 
have  run  perfectly. 

The  Howell  pattern  of  fish  torpedo  is  the  invention  of  Capt.  The 
Howell,  U.S.N.,  and  has  for  its  main  object  the  improvement  of  the  fl£wel1 
defect  inherent  in  the  Whitehead,  of  want  of  directive  power  in  a  twrpedo. 
horizontal  plane.    The  Howell  differs  altogether  from  the  Whitehead 
in  regard  to  its  mode  of  propulsion,  which  is  effected  by  the  spinning 
of  a  heavy  fly-wheel  connected  to  the  propeller  shaft ;  the  mode  of 
controlling  the  submersion  is  in  principle  the  same  as  in  the  White- 
head, but  it  differs  somewhat  from  that  in  use  in  the  latter  in 
detail,  and  in  the  inclination  of  the  horizontal  rudder  being  brought 
about  by  purely  mechanical  apparatus,  in  the  place  of  the  air  engine 
(servo-motor). 

As  at  present  perfected,  the  torpedo  is  8  ft.  long,  13*3  inches  in 
diameter.  The  shell  is  of  spun  copper.  Total  weight  325  pounds, 
including  70  pounds  of  explosive.  Guaranteed  speed  23  knots  for 
200  yards,  with  a  total  range  of  800  yards.  The  fly-wheel  is  of  steel, 
weighs  110  pounds,  and  is  spun  up  to  10,000  turns  a  minute,  thirty 
seconds  being  required  to  attain  that  velocity.  In  larger  models  the 
proportion  of  charge  to  total  weight  will  be  about  one-third. 

The  mechanical  success  of  this  weapon  seems  assured.  In  the  last 
few  years  it  has  been  subjected  to  trial  before  naval  boards  in  the 
United  States,  and  found  to  possess  valuable  qualities,  chief  among 
which  may  be  mentioned  its  strong  directive  force  and  its  compara- 
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tively  small  size.  In  recent  experiments  the  Jiving  apparatus  also 
worked  promptly  and  effectively.  Besides  the  inherent  directive 
force,  the  following  elements  of  superiority  are  claimed  for  it  over 
the  Whitehead  types :  It  is  a  much  cheaper  article ;  for  the  same 
size  and  weight  it  carries  a  much  heavier  charge  ;  it  does  not  possess 
the  element  of  danger  contained  in  the  air  flask,  the  rupture  of  which 
(by  accident  or  hostile  shot)  has  already  been  shown  to  be  destructive 
to  life  and  property  ;  its  track  is  not  betrayed  in  daytime  and  clear 
weather  by  air  bubbles.  Granting  that  the  humming  noise  is 
stopped,  the  remaining  objectionable  feature  is  the  fact  of  its  not 
lying  in  a  state  of  constant  dormant  readiness,  but  having  to  be  spuu 
up  before  it  is  ready  for  use.  It  is  claimed  that  this  apparent  defect 
does  not  exist  to  the  extent  stated,  as  when  the  wheel  is  once  started 
it  takes  but  little  power  to  keep  it  going,  and  it  can  be  spun  up  from 
the  time  of  the  vessel's  going  into  action  until  hauling  out. 

S^sla*  The  <,Whitehead"  (in  which  mav  1)6  included  the  Schwartzkopff) 
has  been  undoubtedly  brought  to  a  very  high  state  of  perfection,  and 
will  assuredly  be  accredited  with  many  successes,  i.e.  with  the  injury 
and  destruction  of  ships,  in  any  future  war  between  two  Naval 
Powers  fully  equipped  with  this  weapon  and  provided  with  the 
•talent  and  means  necessary  to  utilize  it  to  the  best  advantage ; 
but  what  will  be  the  relative  percentage  of  successes  to  shots  fired, 
or  relative  percentage  of  the  value  of  the  damage  caused  by  it  to 
the  enemy,  in  the  shape  of  torpedo  boats  sunk  and  injured,  and  of 
torpedoes  lost,  as  compared  with  the  expense  of  using  this  torpedo,  it  is 
of  course  impossible  to  calculate  or  even  conjecture  with  any  degree 
of  accuracy.  Much  may  be  said  in  favour  of  this  torpedo ;  much  yet 
remains  to  be  done  to  it,  and  to  its  mode  of  application,  to  bring  it  to 
such  a  state  of  perfection  as  to  strike  a  ship  with  certainty  at,  say, 
the  very  short  range  of  500  yards.  This  it  is  only  reasonable  to 
expect  as  the  outcome  of  twenty  years  of  development,  and  of 
unlimited  expenditure  of  the  public  money  of  all  those  countries 
which  have  purchased  the  secret  of  the  Whitehead  and  right  of 
manufacture. 

E.  ii. — Controllable  Locomotive  Torpedoes. 

VmT11"       ^n  t^rec^ve  con^r°l  m  a  horizontal  plane  the  Howell  type  of 
motive      Whitehead  torpedo  seems  to  be  an  advance  on  the  latter ;  but  it  is 
torpedoes,  impossible  to  correct  the  tendency  of  a  floating  body  to  move  bodily 
out  of  its  course  by  any  automatic  mechanism.    Nothing  short  of 
personal  control  will  effect  this,  and  to  this  inherent  defect  of  all  "  un- 
controllable locomotive  torpedoes  "  is  due  the  impetus  that  has  been 


Digitized  by  Google 


SUBMARINE  WARFARE.  495 

•given  of  late  years  to  the  development  of  an  efficient  weapon  of  the 
class  under  consideration. 

There  are  two  types  of  this  class  of  torpedoes,  viz.  that  in  which 
the  propelling  power  is  self-contained,  and  that  in  which  it  is 
developed  and  applied  at  some  fixed  position  external  to  the 
weapon. 

Of  the  former  type  there  are  several  inventions  which  have  been 
brought  more  or  less  prominently  to  the  notice  of  torpedoists  during 
the  last  eighteen  years,  but  only  one  of  which  can  be  said  so  far  to 
have  been  adopted  by  any  Government.  This  is  the  Lay  torpedo,  of 
which  the  Russian  Government  in  1883  purchased  ten,  and  set  up  a 
home  manufactory  for  their  construction.  The  manufacture  has 
been  stopped,  however,  the  Government  being  apparently  contented 
with  the  original  ten  in  their  possession. 

Mr.  J.  L.  Lay  has  recently  devised  a  new  pattern  torpedo,  in  which  Improved 
the  principal  novelty  consists  in  the  placing  of  the  propellers  in  a  torpedo, 
recess  in  the  bow.  This  torpedo  was  officially  tried  at  Brightlingsea, 
in  March  1887,  but  the  performance  was  not  successful,  owing  to 
its  heeling  over  to  such  an  extent  as  to  bring  the  propellers  out  of 
water ;  this  defect  may  probably  be  easily  remedied.  This  weapon 
is  cylindrical,  with  short  conical  head,  and  vertical  wedge  stern, 
23  feet  long,  18  inches  in  diameter,  and  weighs  1£  tons.  It  carries 
a  charge  of  200  lbs.  of  explosive  in  the  cone  head.  It  is  run  on  the 
surface,  but  arrangements  are  provided  for  submerging  it  by 
admitting  water,  which  can  be  driven  out  again  by  the  gas. 

The  motive  power  is  the  same  as  in  the  original  type  of  Lay,  and 
is  applied  by  means  of  a  spherical  engine.  It  is  provided  with  two 
propellers  on  a  common  shaft,  one  loose,  and  the  other  fixed  thereto ; 
the  former  is  made  to  revolve  by  an  interlocking  boss,  when  the 
latter  has  made  half  a  revolution.  In  each  propeller  the  two  blades, 
instead  of  being  on  opposite  sides  of  the  shaft,  are  close  together,  the 
leading  edge  of  one  coming  just  behind  the  following  edge  of  the 
other.  Normally  the  two  sets  of  blades  are  folded  together,  covering 
a  sector  of  70°,  and  stand  upright  within  the  recess  in  the  bow  where 
they  work. 

A  speed  of  16  miles  is  claimed,  with  a  range  of  2  miles. 

The  Lay-Haight  torpedo  was  designed  by  Mr.  Haight,  formerly  ill  The  Lay- 
the  employ  of  Mr.  Lay ;  it  was  constructed  in  1881,  and  differs  from  torpedo, 
the  original  Lay  in  drawing  off  the  carbonic  acid  in  a  liquid  instead 
of  gaseous  state,  and  in  using  a  super-heater  of  sulphuric  acid  anil 
lime.    A  speed  of  15  knots  was  obtained  with  this  weapon  in  1883 ; 
but,  except  in  the  matter  of  increased  speed,  the  Haight  model  is 


Digitized  by  Google 


THE  NAVAL  ANNUAL. 


The 
Patrick 

torpedo. 

The 

Norden- 
felt 

electricnl 
torpedo. 


The  Sims- 

Kdisoil 
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open  to  the  same  objections  as  the  original  Lay,  in  that  it  runs  on 

the  surface. 

The  Patrick  torpedo  is  in  principle  an  improved  Lay-Haight,  run 
at  a  distance  of  3  ft.  below  the  surface  by  suspending  it  from 
a  float. 

The  Nordenfelt  electrical  torpedo,  patented  in  1883,  possesses 
several  novelties,  and  promises  to  be  a  most  effective  controllable 
locomotive  torpedo.  Its  motive  power  is  the  electric  current  gene- 
rated in  a  great  number  of  small  Electrical  Power  Storage  Company's 
secondary  cells  carried  in  the  torpedo  and  applied  to  the  revolution 
of  the  propeller  shaft  by  means  of  a  Siemens'  electric  motor.  The 
same  battery  supplies  the  power  required  for  working  the  rudders. 

The  mode  of  submersion,  peculiar  to  this  torpedo,  consists  of  two 
small  wooden  fins  of  special  form,  which  are  supported  in  the  water 
by  the  hull ;  the  latter  possesses  sufficient  buoyancy  to  float  itself  in 
the  event  of  the  fins  being  knocked  away. 

Up  to  the  present  time  notlung  has  been  made  public  as  to  the 
progress  of  this  invention,  but  it  is  stated  that  all  the  difficulties 
in  connection  with  its  successful  working  have  been  overcome,  and 
that  a  new  torpedo  is  nearly  completed,  in  which  will  be  embodied 
the  experience  gained  from  a  series  of  exhaustive  experiments  with 
the  original  model  extending  over  several  years. 

The  Sims-Edison  electrical  torpedo  is  a  type  of  the  class  of 
controlled  locomotive  torpedoes  in  which  the  motive  power  for 
actuating  its  propelling  engine  is  derived  from  a  source  external 
to  the  torpedo  and  conveyed  to  it,  as  in  the  Ericsson  (compressed 
air),  by  a  tubular  cable,  or  in  the  Sims-Edison  (electrical),  by  an 
electric  cable,  or  as  in  the  Brennan  (mechanical),  by  steel  wires. 
This  class  of  torpedoes  possesses  one  characteristic  objection,  in 
that  they  require  to  be  operated  from  a  fixed  station  on  shore,  but 
apparently  this  is  not  considered  a  serious  defect  by  the  English 
Government,  as  they  have  recently  paid  a  considerable  sum  of  money 
for  the  secret  and  sole  right  of  manufacture  of  the  Brennan  torpedo 
for  harbour  defence. 

The  original  type  of  this  class  was  the  Ericsson  torpedo,  1873,  in 
which  the  motive  power  was  compressed  air,  conveyed  to  the  motor 
by  a  tubular  cable,  but  its  short  range,  800  feet,  and  slow  speed, 
3  to  4  knots,  rendered  it  a  most  unpractical  weapon. 

The  Sims-Edison  torpedo  is  the  outcome  of  the  great  advance  that 
lias  been  made  of  late  years  in  the  application  of  electricity  for  the 
propulsion  of  vehicles  and  vessels.  The  first  of  these  torpedoes  was 
experimented  with  in  1877,  and  proved  successful  in  the  matter  of 
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controllability  and  submergence,  but  was  deficient  in  speed,  only 
some  6  to  7  knots  being  obtained  with  this  weapon. 

In  1880,  with  an  improved  weapon,  a  speed  of  some  10  to  11£ 
knots  was  realised,  and  this  weapon  has  been  subjected  to  a  series 
of  most  exhaustive  experiments  under  the  direction  of  General 
Abbott,  U.S.A.,  with  most  satisfactory  results  in  every  particular, 
except  speed. 
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VICE-ADMIRAL  SIR  WILLIAM  GRAHAM,  K.C.B. 

CAPTAIN  THE  RIGHT  HONOURABLE  LORD  CHARLES  WILLIAM 
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X.-re 


Devon  port 


Queorutown. 
Ireland 


Channel 


Mediterranean 


Duncan  . 

Duke  of 
Welling^. 


Royal 
Adelaide. 


Alexandra 


Vicx-Admiral  Charles 
L.  D.  Waddilove 

Admiral  Sir  George  O. 

Willee.  K.C.B. 

(Commander-in-chief  ) 

Admiral  the  Right  Hon. 

Lord  John  Hay,  q.c.b. 
(Commander  -  in-ch  ief .) 

Rear  •  Admiral  lion. 

Walter  C.  Carpenter. 
(Senior  Officer  on  the 
CW  of  Ir,  land.) 

Viee-Admiral   Sir  Wil- 
liam  X.   W.  Hewitt, 

V.I'.,  E.C  B.,  K.C.8.I. 

(Viec-Aduiiral  Command - 
i"P) 

Iirar- Admiral  Churlea  J. 

Rowley. 
(Second  in  command.) 

Admiral     HUH.  the 
Duke  of  Ktlinbunth, 

B-G  .  K.T.,  K.I-.,  CI .CM  , 
C  .  V.O..  K  I  B.,  t.x  :  E., 

AdC.  (C« 
chief.) 


Hon.  Franc  i*  William 


Henry  R.  P.    Ch»rW»  F- 
Kloyd.  Gifted. 

Franci.    U.  j  Crw  E. 


1  July  1887 
28  Xov.  1885 

25  May  1887 

1  Jan.  1887 


18  Mar.  18SG   Mark  E.  F.    Hrorr  C. 

Kerr.  W.  Gtiw*. 

t 

I 
■ 

IS  Aug.  1*87  Guv    A.    J.  Ifebrrt 
Greville. 


5  Fen.  1X8C 


Han*  T.  F.    R»*crt  J 
White.  M-M»cUod 

i 


Colin  R.  Kep-    Hi-nrv  H. 
pel. 
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Flaq-Okficers  in  Commission-,  Officers  Commawdinq  Squadboxs,  4c.,  Flag- Liecten  ants, 

AMD  SfcCliETARIES — Contitl  Ufd. 


Flagalilpa. 

Flag  Officers. 

Appointed. 

Flu- 
Lieutenant*. 

Secretaries. 

North  America 
and  West 
Indies.  [ 

Belle- 
rophon. 

Urgeut  . 

Vice- Admiral  Algernon 

Mo  I*.  Lyons. 
(Commaniler-in*«hief.) 
Commodore  Henry  Hand. 
(Commodore  in  charge 
at  Jamaica.) 

4  Sept.  1880 
24  July  1886 

Hugh  Evan- 
Thomas. 

None  allowed 

George 
Liddell. 

Joseph 
Green. 

Pacific  . 

lriumpn 

Renr-Admiral  Algernon 

C.  P.  Heneage. 
(Commander-in-chief.) 

20  Sept  1887 

Thomas  W. 
Thynne. 

Ivlw.ird  H. 

Banks. 

China  . 

Audacious 

Victor 
Emanuil. 

Vico-AdmiralSir  Richard 
V.  Hamilton,  k.c.b. 
(Commander-in-chief  ) 
Commodore  William  H. 

Maxw.-ll,  AdC. 
(Commodore  in  charge  at 
Hong  Kong.) 

1  Sept  1885 
12  Feb.  1887 

Augustus  L. 
K.  Knapton. 

None  allowed 

Francis  E. 
G.  Dent 

Walter  H. 
J.  Pym. 

East  Indies  . 

Bacchante 

• 

Rear  -  Admiral  Sir 
Frederick  W.Richards, 

K.C.B. 

(Commander-in-chief.) 

18  May  1885 

Robert  B.  S. 
Wrey. 

John 
Carlisle. 

Australia  * 

Nelson  . 

Rear  -  Admiral  Henry 
Fairfax,  u.B. 
(Commauder-in-chief.) 

1  Feb.  1887 

Seymour  E. 
Erskine. 

Charles  J. 
Pawsey. 

Capo  of  Good] 
Hope  and  1 

Iff        a    /*1    _  _A  f 

>V  est  Coast  [ 
of  Africa  .J 

Raleigh  . 

Bear-Admiral  8ir  Walter 
J.  Hunt-Grubbe,  K-C.b. 
(Commander-in-chief.) 

C  Mar.  1885 

Charles 
M'Crea 

Henry  W. 
Paul. 

8.JE.  Coast  of 

Buby  . 

Captain     WiUiam  B. 
Kennedy. 
(Senior  OflBoer.) 

14  Dec.  1885 

None  allowed 

Training 
Squadron. 

Active  . 

Commodore  Albert  H. 
Markliam. 
(Commodore  commanding.) 

5  Nov.  1886 

Nono  allowed 

Harry 
Robinson 

Portsmouth 
Dockyard. 

Asia 

Rear-Admiral  John  0. 
Hopkins. 
(Admiral  Superintendent) 

1  Nov.  1886 

None  allowed 

J.  B.  R 
Whitmarsh. 
(civilian) 

Devonport 
Dockyard. 

Indus 

Rear-Admiral  Henry  D. 
Grant,  cb. 
(Admiral  Superintendent) 

10  July  1885 

None  allowed 

W.  T. 
Archer 
(civilian) 

( 'hathara 
Dockyard. 

Pembroke 

Roar  -  Admiral  Edward 
Kelly. 

(Admiral  Superintendent.) 

1  May  188G 

None  allowed 

Edgar 

Besant 
(civilian) 

Malta  Dock- 
yard. 

Hibernia 

Rear- Admiral  R.  Gordon 
Douglas. 
(Admiral  Superintendent) 

4  May  1887 

Edward  J. 
Bain. 

James 

Bramble. 

Admiral  Super- 
inU  ndeut  of 
Naval  Reserves. 

Hercules 

Vice-Admiral  John  K. 
E.  Baird. 

6  Sept  1885 

None  allowed 

William 
W.  Perry. 
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Statement  explanatory  of  the  Navy  Esti- 
mates, 1887-88,  and  of  the  Policy  em- 
bodied therein 

(Presented  to  Parliament  by  Right  Hon.  Lord  George  Hamilton,  First 

Lord  of  the  Admiralty.) 

Alterations  in  Form  of  Estimates. 

It  will  be  observed  that  certain  changes  have  been  adopted  in,  and 
additions  made  to,  the  form  in  which  the  Appendices  to  the 
Estimates  have  hitherto  been  drawn  up.  The  primary  object  of 
these  alterations  has  been  to  place  before  the  House  in  the  simplest 
form,  the  fullest  possible  information  upon  past  and  proposed  future 
expenditure.  Statements  are  also  furnished  in  considerable  detail 
of  the  capital  stock  of  the  nation  in  its  Navy,  Dockyards,  and 
contents  of  the  storehouses.  These  Statements  will  form  the 
groundwork  of  a  Capital  Account  which,  it  is  hoped,  may  be  presented 
in  a  more  complete  state  next  year. 

In  the  detailed  programme  t  of  works  to  be  undertaken  during 
the  year  will  be  found  under  a  separate  heading  for  each  vessel 
building  particulars  of  her  type,  tonnage,  load-draught,  speed  at 
mean-load  draught,  coal  capacity,  and  armament  as  designed  and 
approved.  In  the  same  column  are  shown  the  original  estimated 
cost  as  well  as  the  outlay  as  at  present  anticipated,  also  the  amount 
of  the  expenditure  on  each  vessel  during  past  financial  years,  with 
the  probable  actual  outlay  during  the  year  ending  on  31st  of  March,. 
1887. 

The  total  estimated  cost  of  each  vessel,  including  the  estimated 
charge  falling  on  Army  as  well  as  on  Navy  Votes,  is  also  set  out, 
thus  affording  information  of  the  total  outlay  on  the  vessel  complete 
for  sea,  exclusive  of  sea  stores. 

Hitherto  it  has  not  been  customary  to  tabulate,  in  much  detail,  the 
proposed  expenditure  on  the  refit  and  repairs  of  vessels,  it  being 
impossible  to  give  this  information  with  the  same  approximation  as 
with  vessels  building.  Frequently  the  estimates  are  provisional. 
They  are  made  prior  to  the  arrival  and  full  survey  of  the  vessel,  and" 

•  Parliamentary  Paper  No.  173.  f  Appendix  to  Navy  Estimates. 
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often  the  necessity  for  outlay  only  developcs  during  the  progress  of 
the  work.  At  the  same  time,  this  class  of  expenditure  forms  so 
important  an  item  in  the  'Naval  Budget/  that  the  fullest  possible 
details  are  now  given  of  the  amount  proposed  to  be  allocated  to  each 
vessel  The  value  of  such  outlays  depends  largely  upon  the 
character  of  the  ship  and  her  probable  efficiency  after  alteration  and 
refit  as  a  vessel  of  war.  Information  is,  therefore,  now  furnished, 
wliich  will  enable  an  opinion  to  be  formed  upon  these  points. 

The  ordinary  repairs  and  maintenance  on  the  Channel  and  other 
squadrons  and  the  estimated  cost  of  miscellaneous  Services  are 
summarized  separately.  The  Appendix  also  exhibits  the  proposed 
expenditure  in  the  aggregate  compared  with  the  Votes. 

The  Vote  for  dockyard  labour  is  taken  in  the  present  Estimates  as 
a  whole,  and  is  not  allocated,  as  has  been  the  practice  in  past  years, 
to  the  several  Yards.  The  object  of  this  change  is  to  afford  the 
Controller  of  the  Navy  more  latitude  in  the  distribution  of  work,  and 
of  the  classes  of  labour,  in  a  manner  which  may  promote  greater 
efficiency  and  economy  in  carrying  out  the  varying  requirements  of 
the  Navy. 

The  statement  following  the  Appendices,  is  the  first  of  the  series 
of  Tables  framed  for  the  purpose  of  informing  Parliament  of  the 
value  of  the  property  which  the  nation  possesses  in  the  Navy,  and 
the  Establishments  and  Services  connected  therewith. 

In  the  Table  showing  the  cost  of  the  Navy  will  be  found  the  name 
of  each  effective  ship  in  the  Navy  with  the  year  of  her  completion, 
original  cost  of  construction,  and  subsequent  total  expenditure  upon 
alterations,  refits,  and  maintenance.  Vessels  which  have  become 
inefficient,  but  which  remain  on  the  list,  or  those  not  worth  the  cost 
of  immediate  repair,  or  wliich  have  become  obsolete,  are  placed  in  a 
separate  category  in  the  Summary,  as  also  is  the  cost  of  troop  and 
harbour  ships,  as  well  as  of  yard  and  other  craft  belonging  to  the 
Service. 

The  "Explanations  of  Differences,"  which  have  been  previously 
"printed  as  a  separate  Parliamentary  Paper,  are  this  year  included,  for 
the  convenience  of  Members  of  the  House,  in  the  Navy  Estimates., 
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PRESENT  CONDITION  OF  NAVAL  FINANCE. 

RXVEXDITUEE  OF  1886-87  AS  COMPARED  WITH  ESTIMATES  1887-88. 

The  expenditure  (including  both  Original  and  Supplementary 
Estimates)  borne  by  Naval  Votes  for  the  year  ending  31st  of  March, 

1887,  is  £13,270,100. 

The  estimate  of  expenditure  for  the  year  ending  31st  of  March, 

1888,  is  £12,476,800,  being  a  decrease  of  £793,300  compared  with 
the  expenditure  of  the  preceding  year.  A  reduction  of  expenditure 
generally  implies  a  decrease  of  the  effective  strength  of  the  service 
with  which  it  is  connected.  We  are  fortunate  enough  to  be  able  to 
reverse  this  rule  in  the  present  instance.  The  reduced  outlay  during 
the  ensuing  financial  year  is  accompanied  by  a  material  increase  in 
the  strength  of  the  Navy,  money  being  found  for  62,500  officers  and 
men  in  1887-88  as  against  61,400  in  the  preceding  year,  whilst  the 
number  and  power  of  ships  in  the  1st  Reserve,  and  ready  for  com- 
mission on  1st  of  April,  1888,  will  be  much  in  excess  of  any  similar 
provision  for  many  years  past, 

A  diminution  in  the  amount  of  liabilities  for  vessels  and  engines 
constructed  by  contract  is  another  notable  feature  in  the  present 
financial  Statement. 

These  liabilities  stood  at  £2,680,000  in  April  1886,  and  are 
estimated  to  be  £1,030,000  in  April  1887 ;  yet  at  the  end  of  the 
financial  year  1887-88,  including  the  cost  of  new  ships  and  engines 
contracted  for  during  that  year,  they  will  stand  at  the  low  figure  of 
£431,000.  An  almost  similar  reduction  of  liability  for  ships  building 
in  the  dockyards  can  be  shown. 

The  large  augmentation  in  the  fighting  strength  of  the  Navy 
which  will  have  been  effected  simultaneously  with  a  reduction  of 
annual  expenditure  and  incurred  liabilities  may  be  accepted  as  a 
proof  that  naval  finance,  so  far  as  outlay  and  return  are  concerned,  is 
now  in  a  satisfactory  condition,  and  that  it  will  be  possible,  under  a 
system  of  judicious  management,  to  associate  for  some  time  to  come 
a  reduction  of  expenditure  with  an  increase  of  efficiency. 

Review  of  the  last  Six  Years'  Expenditure. 

These  satisfactory  results  have  been  attained  partly  by  policy, 
partly  by  improved  methods  of  administration  ;  but  a  careful  review 
of  the  expenditure  of  the  past  six  years  is  necessary,  in  order  that 
the  significance  of  our  present  position,  and  the  causes  at  work  in 
establishing  it,  may  be  understood  by  Parliament  and  the  country. 
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In  the  period  between  1881  and  1885  every  Naval  Power  in 
Europe,  save  England,  largely  increased  its  naval  expenditure.  The 
introduction  of  slow-burning  powder,  and  the  alterations  in  the 
design  of  heavy  ordnance  which  it  entailed,  whilst  giving  increased 
velocity  and  accuracy  to  guns  of  all  calibres,  produced  a  correspond- 
ing development  in  the  defensive  power  of  armour-clads  and  protected 
vessels.  Speed  in  the  performance  of  naval  tactics  became  an  even 
more  essential  factor  than  before,  and  was  so  recognised  abroad :  and 
on  vessels  of  comparatively  small  displacement  successful  efforts 
were  made  to  realise,  by  engineering  ingenuity,  a  speed  wholly 
unknown  to  the  smaller  craft  of  a  few  years  back. 

These  developments  of  speed  and  power  necessitated  increased 
expense. 

England  was  the  last  Naval  Power  to  recognise  these  new  condi- 
tions. In  1885,  under  popular  pressure,  the  Government  of  that  day 
admitted  the  insufficiency  of  its  previous  arrangements,  and,  with 
the  assent  of  all  parties  in  the  State,  Lord  Northbrook,  the  then 
First  Lord  of  the  Admiralty,  proposed  to  expend,  in  addition  to 
the  ordinary  shipbuilding  programme,  a  sum  of  £3,100,000  in  the 
building  of  ships  by  contract  in  private  yards.  An  additional  sum 
of  £1,600,000  for  guns  was  also  proposed  to  be  added  to  the  Ordnance 
Votes  of  the  Navy,  which  are  included  in  the  annual  estimates  of 
expenditure  of  the  War  Office. 

The  Chancellor  of  the  Exchequer  estimated  that  this  outlay  would 
be  spread  over  five  years,  ending  31st  of  March,  1890,  and  form  a 
portion  of  the  expenditure  of  the  country  for  that  period. 

The  work  has  been  executed  with  such  rapidity,  that  nearly  the 
whole  of  this  expenditure  has  fallen  upon  three,  instead  of  five,  years. 
Moreover,  the  sum  of  £3,100,000  was  found  to  be  insufficient  to 
complete  the  work  it  began. 

The  following  Tables  show  the  difference  between  the  estimate  of 
time  and  outlay  made  in  1885  and  the  actual  expenditure  of  the  past 
two  years,  and  the  probable  disbursements  in  the  ensuing  year. 

New  Constructions. 


Special  Programme. 


iM6-a«. 

U86-8T. 

ISST-88. 

1888-89. 

188V-90. 

ToUL 

Hulls    and  Engines'! 
(Contract  price)     .  J 

t 

800,000 

t 

800,000 

£ 

500,000 

t 

500,000 

« 

500,000 

< 

8,100,000 

Digitized.by  Google 


508  THE  NAVAL  ANNUAL. 


Expenditure — Actual  and  Ettimatcd. 


(Actual*) 

1  H -6  ;-7. 
(Actual  and 
Estimated.) 

18S7-8S. 
(Eatl  mated.) 

remaining. 

Total  Cost. 

Halls- 
Contract  price  . 
Completing  .... 

Propelling,  *c.,  machinery 

Gun-moantings    .    .  . 

Torpedo  apparatus     .  . 

Total    .    .  . 

701*,  150 
1,572 

341,428 
12,282 
16,551 

£ 

861,701 
71,721 

274,437 
68,289 
43.384 

£ 

518,023 
154,470 
127,331 
118,555 
78,957 

£ 

74,093 
64,032 
52,546 

25,028 

9f>y 

2,154,967 
291,795 
795,742 
224,754 
139,861 

1,072,983  1,319,532 

997,336  1  217,268 

3,6(17, 119 

Comparison  of  Expenditure  (estimated')  icith  Programme. 


Expenditure. 

Hulls  and  engines  .... 
Completing  

Torpedo  apparatus  .... 

Total  .... 

£ 

3,100,000 

•  • 

•  • 

•  • 

£ 

2,950,709 
291,795 
224,754 
139.861 

£ 

-  149,291 
+  291,795 
+  224,754 
+  139,861 

3,100,000 

3,607,119 

+  501,819 

Lord  Northbrook's  special  Shipbuilding  Programme,  as  provided  for  in  the  Estimates 
1885-86,  included— 

2  Armourclads. 

5  Belted  Cruisers. 

6  Steel  Torpedo  Cruiser*. 

10  first-class  Torpedo-boats  (4  subsequently  added). 

The  financial  result  of  Lord  Northbrook's  special  programme  may 
be  summarised  thus : — 

1.  An  excess  expenditure  of  £502,000  on  the  original  ship-building 
estimate,  which  provided  for  hulls  and  engines  only. 

2.  An  expenditure  on  account  of  ships  building  of  £3,390,000  in 
three  years,  instead  of  an  expenditure  of  £3,100,000  in  five  years. 

3.  An  extra  expenditure  (under  Army  Votes),  roughly  estimated 
at  £500,000,  for  the  ammunition  and  torpedoes  necessary  for  these 
ships,  and  for  which  no  special  provision  was  made. 


Vote  of  Credit  of  1885. 

Soon  after  the  proposals  for  this  increase  to  our  naval  strength  had 
been  assented  to  in  1885,  the  prospect  of  a  possible  war  compelled 
the  Government  to  apply  for  a  large  vote  of  credit,  of  which 
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d£2,000,000  *  was  appropriated  to  naval  purposes.  A  large  additional 
sum  was  also  granted  for  the  manufacture  of  naval  ordnance,  and 
included  in  the  Vote  of  Credit  allotted  to  the  War  Department. 

A  considerable  amount  of  orders  and  of  work  were  given  under 
these  Votes  of  Credit,  which  were  not  covered  by  the  sum  allotted  to 
them,  and  have  since  become  a  charge  upon  the  annual  Estimates. 

These  are  the  causes  of  the  exceptional  expenditure  of  the  past 
two  years,  for  during  that  period  Navy  Votes  have  had  to  meet  not 
only  the  ordinary  want  and  wastage  of  a  great  Service,  but  the 
accumulated  arrears  of  an  antecedent  period  of  insufficient  provision. 

A  comparison  between  the  average  expenditure  of  the  four  years 
ending  the  31st  of  March,  1885,  and  the  two  years  ending  the  31st  of 
March,  1887,  makes  this  inequality  very  apparent. 


Average  Expenditure  of  1881-85  Compared  with  1885-87. 

The  average  annual  expenditure  upon  the  Navy  (deducting  the 
Transport  Vote,  which  is  for  services  rendered  to  the  Army)  of  the 
four  years  ended  the  31st  of  March,  1885,  when  all  the  Naval  Powers 
in  Europe,  except  England,  were  so  busy,  was : — 

£ 

Navy  Expenditure  10,628,000 

Gun  ditto  t  (Army  Vote)  738,000 

Total  average  annual  expenditure  for  four  years  | 
ending  1884-85   J    11 .866,000 

In  1 885-86  Navy  ex  penditure  was   14 , 724 , 000 

Gun  dittof  (Army  Vote)       ....  1,600,000 

Total,  1885-86    16,324,000 

In  1886-87  Navy  expenditure  (estimated)  was  .       .  12,941,000 
Gun  dittof  (Army  Vote)       ....  1,685,000 

Total,  1886-87   £14,626,000 

being  a  total  excess  during  the  two  years  of  £8,218,000  over  and 
above  the  average  expenditure  of  the  four  preceding  years. 

If  this  great  sum  had  been  spread  over  this  period  of  six  years 
more  evenly,  and  if  consideration  and  a  continuous  policy  had 
attended  its  disbursement,  the  Navy  at  this  moment  would  be  far 
stronger  than  it  is. 

*  Exclusive  of  £500,000  for  transport  (Army  Department), 
t  Includes  estimated  value  of  Bcrvices  performed  by  War  Office,  beyond  actual 
provision  for  Navy  in  original  Army  Estimates. 
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On  the  other  hand,  the  increase  of  strength  which  this  sum  will 
ultimately  give,  would  have  been  more  economically  attained  if 
hurry  and  scare  had  not  attended  its  outlay. 

The  conclusion  to  be  drawn  will,  I  trust,  not  be  lost  sight  of  by 
subsequent  Administrations  and  by  Parliament. 


SHIPBUILDING  POLICY  OF  THE  PRESENT  BOARD. 

Although  three  successive  Boards  of  Admiralty  have  been  in  office 
since  1885,  the  policy  pursued,  so  far  as  shipbuilding  and  dockyard 
administration  are  concerned,  has  been  uniform  and  continuous. 
The  enormous  liabilities  and  the  great  number  of  ships  ordered  in  1885 
induced  the  Board  of  July  1885,  of  which  I  was  the  Head,  to  con- 
centrate their  attention  to  bringing  to  as  rapid  a  completion  as  it  was 
possible  the  programme  of  shipbuilding  they  found  prescribed,  without 
enlarging  it;  certain  gaps  in  it  were  filled,  and  the  vessels  laid  down 
for  that  purpose  were  in  most  iustances  of  small  displacement,  and 
absolutely  necessary  to  provide  for  the  reliefs  of  the  next  and 
subsequent  year. 

The  following  Statement  shows  the  progress  made  both  in  the  past 
and  that  contemplated  in  the  forthcoming  financial  year. 

Progress  of  Shipbuilding  as  Compared  with  Programme  1886-87. 

Completed  Ships. 

In  the  Estimates  for  1886-87  it  was  anticipated  that  the  following 
new  vessels  would  be  "passed  into  the  1st  Reserve"  during  the 
financial  vear : — 

3  armoured  ships. 
1  protected  ship. 
13  unprotected  ships. 

According  to  the  latest  Reports,  it  appears  that  the  actual  figures 
for  the  ships  named  in  Appendix  No.  37,  as  to  be  completed  in 
1886-87,  will  stand  at  the  end  of  March  1887  at  one  armoured  ship, 
one  protected,  thirteen  unprotected. 

Two  armoured  ships— Rodney  and  Warspite — have  not  been 
completed  as  was  intended ;  the  Warspite,  because  of  changes  in  rig 
and  certain  details,  resulting  from  experience  with  Iinperieuse  at  sea; 
the  Rodney  because  of  delays  in  supply  of  guns  and  gun-mountings. 
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Three  unprotected  ships — Fearless,  Lizard  and  Bramble — have 
been  delayed  in  delivery  by  contractors,  and,  consequently,  have  not 
been  completed  by  the  date  they  would  have  been  had  contract  terms 
been  kept. 

Besides  the  ships  that  nave  been  completed,  or  will  be  finished  in 
1886-87,  it  is  anticipated  that  thirty-five  out  of  the  fifty-five  first- 
class  boats  of  125  feet  to  150  feet  in  length  will  be  completed  in 
1886-87 ;  the  remaining  twenty  torpedo  boats  are  complete  in 
armament,  and  will  be  ready  for  service  in  June. 

Furthermore,  it  must  be  noted  that  out  of  the  sixteen  ships  shown 
as  to  be  passed  into  1st  Reserve  in  1885-86  (Appendix  37,  Navy 
Estimates  for  1886-87),  fully  one-half  (including  2  armoured,  three 
partially-protected,  three  unprotected  ships)  had  money  spent  upon 
their  actual  completion  in  1886-87. 

The  whole  addition  to  the  fleet  in  1886-87,  excluding  small 
craft,  has  therefore  been : — 

3  armoured  ships. 
1  protected  ship. 
3  partially  protected  ships. 
13  unprotected  ships. 

Under  the  Orders  issued  by  the  present  Board,  every  vessel  when 
passed  into  the  First  Class  Reserve  is  supposed  to  be  ready  for  sea 
in  forty-eight  hours,  and  the  officers  of  the  respective  yards  are  held 
responsible  that  all  vessels  so  passed  are  maintained  in  that 
condition. 

Advancement  of  New  Ships. 

The  general  character  of  the  work  done  on  new  ships  in  1886-87, 
besides  the  completion  of  those  above  named,  may  be  best  described 
as  rapid  advancement.  For  the  dockyard  work,  the  facts  are  set  forth 
in  the  draft  programme  for  1887-88,  the  most  notable  examples  of 
rapid  progress  being  the  Trafalgar,  Nile,  Immortalite  and  Aurora. 
Results  have  amply  justified  the  decision  taken  in  framing  the 
Estimates  for  1886-87  to  make  liberal  provision  for  the  expenditure 
on  labour  on  each  of  these  vessels. 

Cannes  of  Delay  on  New  Ships. 

Some  difficulties  have  arisen,  as  was  anticipated,  from  the.  circum- 
stance that  so  many  of  the  armoured  ships  laid  down  previous  to 
1885  are  very  nearly  in  the  same  stage  of  advancement  towards 
completion,  requiring   hydraulic  machinery  and  gun-mountings 
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sijuultan«>u<>3r.  Until  the  Collingwood's  barbette-mountings  liad 
actually  tested,  work  on  the  corresponding  mountings  for  other 
vessels  of  the  Admiral  class  could  not  be  taken  in  hand.  When 
t|iesc  trials  were  completed  the  orders  given  for  other  ships  were  of 
exceptional  magnitude  and  urgency,  greatly  taxing  the  resources  of 
tjlC  manufacturers. 

The  great  exertions  which  the  contractors  have  made  to  improve 
their  means  of  meeting  these  demands  render  it  improbable  that  there 
xvill  be  in  future  a  recurrence  of  delay  from  ships  being  in  advance  of 
their  gun-mountings. 

Delays  in  delivery  of  guns  by  the  War  Office  have  also  affected  the 
completion  of  some  ships. 


Contract  Work,  1886-87. 

r  The  work  on  new  ships  building  by  contract  has  been  pushed 
forward  with  great  rapidity,  and  the  sums  earned  have  exceeded 
those  provided  in  the  Estimates  for  1886-87. 
During  the  financial  year  there  have  been  delivered : — 

6  torpedo  cruisers  (Archer  class). 

1  torpedo  cruiser  (Fearless). 

4  composite  gunboats  (Rattler  class). 

Four  out  of  the  rive  belted  cruisers  have  been  launched,  and  the 
fifth  is  to  be  launched  on  the  10th  March.  It  is  anticipated*  that  the 
first  of  these  vessels  will  be  delivered  early  in  1887-88,  and  that  all 
of  them  will  be  in  the  dockyards  next  summer,  and  it  is  hoped  that 
they  will  all  be  completed  by  April,  1888. 

The  Renown  and  Sans  Pareil  are  also  advancing  rapidly.  The 
former  is  to  be  launched  in  April,  and  the  latter  in  May,  1887, 
two  years  from  the  date  of  signing  the  contract 

The  Rcnbow  has  been  delivered  by  the  contractors,  has  made  her 
steam  trials,  and  is  now  being  completed  at  Chatham. 

The  six  torpedo  cruisers  of  the  Archer  class  recently  delivered 
have  given  some  trouble  in  their  preliminary  steam-trials,  and  their 
completion  has  consequently  been  delayed.  It  is  hoped,  however, 
that  two  of  them  will  be  practically  completed  this  financial  year, 
and  the  others  advanced.  It  may  be  anticipated  that  their  speed  on 
the  measured  mile  will  be  17  knots. 

The  Fearless,  sister  ship  to  the  Scout,  was  delayed  by  a  fire  at  the 
contractor's  premises,  otherwise  she  would  have  been  completed  this 
tinancial  year. 
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Torpedo  Flotilla. 

Passing  to  the  smaller  vessels  of  the  torpedo  flotilla,  the  Rattlesnake 
lias  been  delivered  and  tried,  attaining  a  speed  of  19 J  knots,  the 
estimated  speed  being  19  knots.  It  is  probable  that  by  changes  in 
propellers  a  better  performance  will  be  obtained. 

This  vessel  is  the  first  of  the  "  torpedo  gunboat "  class.  She  was 
practically  completed  at  the  works  of  the  contractors,  and  will 
speedily  be  ready  for  her  sea  trials,  which  will  furnish  very  important 
information. 

Now  that  her  machinery  trials  are  over,  the  other  tliree  vessels  of 
the  class  building  in  the  dockyards  will  be  pushed  on. 

Experimental  Trials  of  New  Ships,  1886-87. 

During  1886-87  the  sea  trials  of  two  important  armoured  ships, 
the  Colossus  and  Imperieuse,  have  been  made.  In  the  Colossus 
very  few  alterations  have  been  suggested  as  the  result  of  experience 
at  sea.  In  the  Imperieuse,  and  following  her,  in  the  Warspite,  it  has 
been  decided  to  abolish  the  sails,  and  to  depend  entirely  upon  steam- 
power  applied  to  twin  screws. 

With  the  important  exception  of  being  more  deeply  immersed 
tlian  was  anticipated,  the  Imperieuse  in  her  trials  fully  realized  the 
expectations  of  her  design.  Notwithstanding  her  deep  draught,  she 
is  now,  taking  the  essentials  of  speed,  armament,  and  armour  into 
consideration,  if  not  actually  the  most  powerful,  one  of  the  most 
powerful  ironclad  cruisers  afloat  of  her  tonnage. 

Sails  have  also  been  removed  from  the  Neptune  during  her  present 
refit,  in  order  to  increase  her  efficiency  as  a  fighting  machine. 

The  protected  cruiser  Mersey  has  been  completed  and  sent  on 
experimental  service  to  test  systems  of  submarine  torpedo  discharge. 
Her  steam  trials,  and  those  of  her  sister  vessels,  Severn  and  Thames, 
have  shown  the  class  to  possess  a  smooth-water  maximum  speed  of 
18  knots. 

The  first  of  the  torpedo  cruiser  class,  the  Scout,  has  also  been 
completed  and  commissioned  in  1886-87,  as  well  as  the  torpedo  gun- 
vessels  Curlew  and  Landrail  Both  of  these  represent  new  classes  in 
the  Navy. 

Trials  of  Torpedo  Boats. 

» 

Some  interesting  trials  have  been  made  during  1886-87  with  the 
various  types  of  first-class  torpedo  boats  125  feet  in  length.  These 
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trials  led  to  a  modification  in  the  form  of  the  bow  and  in  the  torpedo 
armament  of  twenty-five  of  the  boats.  Great  exertions  have  \men 
made  to  accelerate  the  completion  of  the  boats,  the  work  on  the 
torpedo  fittings  being  of  a  novel  and  delicate  nature,  and  only  twenty 
will,  it  is  anticipated,  be  incomplete  in  small  fittings  at  the  end  of 
March,  the  torpedo  armaments  of  these  being  finished. 

The  150  ft.  boat  purchased  of  Mr.  White  is  practically  completed, 
and  the  135  ft.  boat,  by  Messrs.  Yarrow,  will  be  delivered  in  1886-87. 
These  examples  of  larger-dimensioned  boats  will  furnish  useful 
information  when  tried  at  sea,  as  to  how  far  they  will  comply  with 
the  conditions  of  a  sea-going  torpedo  boat  available  for  use  in  all 
weathers. 

Decision  of  the  Board  upon  Sea-going  Torepdo  Vessels  and 

Second-Class  Torpedo  Boats. 

The  Board  have  carefully  considered  the  types  and  dimensions  of 
the  torpedo  boats,  which  experience  and  experiment  have  shown  to 
be  best  adapted  for  sea-service  or  harbour  defence.  The  practical 
tests  during  recent  evolutions  imposed  upon  first-class  torpedo  boats, 
that  is,  boats  intended  for  open-sea  service,  and  upwards  of  100  ft.  in 
length,  have  shown  that  they  could  not,  in  actual  warfare,  stand  the 
strain  of  the  daily  wear  and  tear  to  which  they  might  be  exposed. 
The  discomfort  and  hardships  which  their  crews  have  to  endure  in 
rough  weather,  the  loss  of  speed  to  which,  after  steaming  a  certain 
number  of  hours  at  full  pressure,  they  are  subject,  owing  to  the 
tendency  of  their  necessarily-contracted  boiler  tubes  to  choke, 
disqualify  boats  of  these  dimensions  from  taking  the  prominent  part 
in  warfare  in  the  open  sea  which  their  adherents  claimed  for  them. 
The  Board  have  therefore  decided  in  future  to  build  for  sea-going 
purposes  vessels  of  larger  dimensions,  capable  of  acting  both  on  the 
offensive  and  defensive  in  torpedo  warfare  in  the  open  sea.  These 
vessels  to  be  of  the  Rattlesnake  type,  capable  of  maintaining  for 
many  hours  the  initial  speed  of  the  ordinary  torpedo  boat,  armed 
with  quick-firing  guns,  and  another  gun  of  a  larger  calibre,  and 
affording  adequate  accommodation  and  protection  to  the  complement 
they  carry  for  sea-going  purposes. 

The  Board  have  decided  upon  adopting  a  new  type  of  second-class 
torpedo  boat,  capable  of  being  lifted  on  board  ships  of  a  certain 
displacement,  and  which  would  be  carried  by  the  ship  for  service  in 
the  place  of  the  larger  or  first-class  torpedo  boats  which  now  are 
supposed  to  accompany  a  squadron. 
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The  125-ft  torpedo  boats  now  building  or  built  Lave,  in  most 
instances,  been  allotted  to  the  defence  of  the  great  military  ports  and 
coaling-stations,  where  they  will  remain. 

Two  improved  boats  of  the  second-class  have  been  ordered  from 
Messrs.  Yarrow,  and  are  to  be  completed  in  a  short  time. 

Important  experiments  have  also  been  undertaken  with  a  view  to 
determine  the  most  suitable  torpedo  armament  for  boats. 

Defence  against  Torpedoes. 

During  1886-87,  great  attention  has  been  given  to  the  development 
of  defence  against  torpedo  attack.  A  Committee  has  been  investigating 
net  defences ;  several  of  our  battle  ships  are  already  fitted  with  this 
system  of  torpedo  defence,  and  further  experimental  fittings  are  being 
tried  on  the  Hercules  and  Collingwood. 

The  torpedo  experiments  on  the  Resistance  have  also  afforded 
valuable  information  as  to  the  explosive  power  of  the  torpedo. 

Electbic  Lighting. 

Electric  lighting,  for  search-lights  and  internal  illumination,  has 
also  been  greatly  extended.  A  staff  of  skilled  supervisors  and  fitters 
for  electrical  work  has  been  organized'in  each  dockyard. 

Progress  in  Shipbuilding  in  1887-88. 

The  coming  financial  year  will  be  very  remarkable  for  the  great 
number  of  ships  which  will  be  completed  and  added  to  the  effective 
list.  It  may  be  anticipated  that  the  following  ships  will  be  finished, 
and  passed  into  the  1st  Reserve,  as  ready  for  commission 


Armoured  Hhipa  ..........  10 

3  of  Admiral  class— Rodney,  Howe,  Benbow. 

Warapite. 

Hero. 

5  belied  cruisers  (contract-built). 

Protected  ships  2 

Severn. 

Torpedo-cruisers     .  7 

C  of  Archer  class. 
Fearless. 

Torpedo  guuboats  (Rattlesnake  class)  3 

Composite  sloot*  and  gunboats  (Buzzard  and  Rattler  classes)         .  3 

25 
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At  the  end  of  1887-88,  another  armoured  ship,  the  Camperdown, 
will  be  nearly  finished,  and  so  will  be  the  protected  cruiser  Forth. 
The  Anson  will  be  approaching  completion. 

The  belted  cruisers  Immortality  and  Aurora  will  be  far  advanced ; 
the  Trafalgar  and  Nile  will  be  the  great  causes  of  further  liability. 

The  Renown  and  Sans  Pareil  are  to  be  delivered,  according  to 
contract,  in  October  1888,  and  if  no  unforeseen  hindrances  arise, 
there  is  good  reason  to  believe  this  date  will  be  kept 

Out  of  37  ships,  building  or  incomplete,  at  the  commencement  of 
1887-88,  it  is  hoped  26  will  be  complete  by  the  end  of  the  year, 
leaving  only  nine  out  of  the  programme  of  1885,  and  two  other  ships 
not  belonging  to  this  programme,  to  be  finished  in  subsequent  years. 


The  new  programme  of  works  proposed  for  1887-88  includes  the 
following : — 

20-knot  steel-bottomed  protected  cruisers,  at  Chatham   ...  2 
19f-knot  copper-bottomed  protected  cruisers,  2  by  oontract  and  1  at 


Grasshopper  class  1 

13 

Of  the  Kattlers  it  need  merely  be  said  that  they  differ  from  the 
Rattler  herself  only  in  having  a  poop,  being  about  1  foot  broader,  and 
of  about  40  tons  greater  displacement.  The  steam  trials  of  Rattler 
and  Wasp  have  been  very  satisfactory,  speeds  of  13J  to  13$  knot* 
having  been  obtained. 

The  new  Buzzards  are  "  repeats  "  of  the  Buzzard  now  building  at 
Sheerness — speed  on  the  measured  mile,  15  knots. 

Both  the  Rattlers  and  the  Buzzards  have  a  fair  amount  of  sail, 
and  coppered  bottoms.  Rattlers  have  single  screws ;  Buzzards,  twin 
screws. 

To  the  ships  included  in  the  above  programme  should  be  added 
the  Daphne,  composite  sloop  of  the  Buzzard  class,  which,  although 
not  forming  part  of  the  programme  in  the  Estimates  of  1886-87, 
has  been  already  commenced  at  Sheerness.  The  preparations  made 
in  1886-87,  though  involving  small  expense,  will  enable  the  work 
to  be  pushed  on  rapidly  in  1887-88. 


New  Ships  to  be  Laid  Down  in  1887-88. 


Portsmouth  ..... 
Composite  sloop  (Buzzard)  . 
Composite  gun  boats  (improved  Rattlers) 


3 
1 
6 
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Policy  to  be  Pursued  in  Regard  to  Small  Vessels. 

These  gunboats  and  sloops  .have  been  laid  down  to  make  pro- 
vision for  the  relief  of  small  vessels  on  different  stations  during  the 
next  two  years.  A  careful  inquiry  into  the  composition  of  our 
squadrons  abroad  has  made  clear  that  too  large  a  proportion  of  our 
naval  strength  is  absorbed  by  small  vessels,  which,  however  well 
adapted  for  police  purposes  in  time  of  peace,  or  for  operations  in 
shoal  water  and  rivers  in  time  of  war,  would  be  of  comparatively  little 
value  for  the  protection  of  our  commerce  on  the  high  seas  in  time  of 
war.  I  believe  that,  in  course  of  time,  arrangements  can  be  contrived 
with  the  Foreign  and  Colonial  Offices  by  which  a  limited  number 
of  larger  and  more  powerful  vessels,  moving  from  place  to  place  on 
the  station,  can  be  made  to  efficiently  perform  the  work  of  the  more 
numerous  but  less  movable  flotilla  now  employed.  All  the  vessels 
now  laid  down  have  a  speed  equal  to,  if  not  in  excess  of,  any  of  their 
class  elsewhere,  and  will  therefore  be  a  match  for  anything  of  like 
displacement  which  they  might  encounter,  and  the  new  20-knot  pro- 
tected cruisers  about  to  be  commenced  will  be  faster  than  any  ocean 
war  cruisers  in  the  world  at  present  completed,  and,  consequently,  of 
the  highest  possible  value  for  the  protection  of  our  commerce. 

Description  of  20-knot  Protected  Cruisers. 

The  most  notable  vessels  proposed  to  be  laid  down  in  1887-88 
are  two  20-knot  protected  cruisers. 
Their  dimensions  are : — 

Length   265  feet. 

Breadth   41  „ 

Displacement   2800  tons. 

Speed  on  measured  mile,  with  400  tons  of  coal,  and*  20  ,  . 

fully  equipped  /  ~u  ,mow' 


Ocean  ftpeed  17  to  18 

Radius  of  action  at  10-knot  speed       ....  8000  „ 


The  vessels  will  have  a  protective  steel  deck  extending  from  stem 
to  stern,  and  sheltering  the  boilers,  magazines,  steering-gear,  &c. 

Vertical  (inverted-cylinder)  triple-expansion  engines  are  to  be 
fitted  in  the  steel-bottomed  ships,  special  arrangements  of  armoured- 
coamings  being  built  for  the  protection  of  that  portion  of  the 
cylinders. 

Above  the  protective  steel-deck  the  space  will  be  minutely  sub- 
divided, coal-bunkers,  coffer-dams,  &c,  being  built  as  is  usual  in 
vessels  of  the  "  protected  "  class. 
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A  double-bottom  on  the  cellular  principle,  adapted  for  water- 
ballast,  will  be  fitted. 

The  armament  will  include — 

6  6-in.  B.L.R  guns  on  centre-pivot  mountings. 
9  6-pr.  rapid-firing  guns. 
Machine  guns. 

6  Torpedo  tubes  (all  under  cover). 

The  bow  will  be  strengthened  for  ramming  in  the  usual  manner. 

In  all  respects  the  vessels  will  be  made  suitable  for  independent 
sea-service,  and  for  being  driven  at  high  speed  in  rough  water. 

They  will  have  only  fore  and  aft  steadying  sails,  being  dependent 
upon  their  steam-power  and  twin-screws  for  propulsion. 

Three  Copper-sheathed  19£-knot  Cruisers. 

It  has  been  decided  to  vary  the  design  in  three  of  the  vessels  in 
the  following  particulars  :— 

1.  To  wood-sheathe  and  copper  the  bottoms,  so  as  to  make  the 
vessels  capable  of  remaining  afloat  for  long  periods  without  serious 
fouling  and  consequent  loss  of  speed. 

2.  To  adopt  horizontal  engines,  placed  entirely  below  the  protec- 
tive deck. 

These  changes  involve  an  increase  in  displacement  and  a  slight 
decrease  in  maximum  speed  which  are  accepted  in  view  of  the  special 
services  for  which  the  vessels  are  intended. 

In  armament,  protection,  and  all  other  qualities,  the  conditions  are 
the  same  in  these  as  in  the  steel-bottomed  ships. 

The  trials  of  these  vessels  will  be  made  under  the  new  regulations, 
with  all  weights  aboard. 

Conditions  under  which  Speed  Trials  of  Vessels  are 

Conducted. 

The  speed  and  other  trials  of  the  ships  recently  built,  together 
with  the  working  of  their  engines  and  hydraulic  mountings,  have 
on  the  whole  been  satisfactory.  In  most  instances  the  anticipa- 
tions of  the  constructors  have  been  realized,  although  difficulties 
have  occurred  in  some  of  the  earlier  trials  in  obtaining  from  cer- 
tain of  the  engines  the  speed  of  the  contract  In  one  important 
particular  there  is  a  discrepancy  between  the  estimate  of  the  original 
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design  and  its  result,  which,  in  the  case  of  the  Impeneuse,  and 
her  sister  vessel  the  Warspite,  attracted  some  attention,  and  which 
is  likely  to  recur  in  the  case  of  the  belted  cruisers,  seven  in  number, 
the  Warspite,  and  the  armoured  vessels  of  the  Admiral  class. 

The  following  statement,  though  referring  to  the  belted  cruisers 
alone,  is  typical  of  all  the  vessels  whose  draught  is  deeper  than  was 
designed ;  and  it  will  also  record  the  Regulations  as  to  design  and 
trial  wliich  the  present  Board  have  made.  (See  Appendix  L  page  537.) 

The  designs  for  the  belted  cruisers  were  prepared  in  1884,  and  the 
sketch  design  received  the  final  approval  of  the  Board  of  Admiralty 
during  that  year. 

It  was  intended  that,  with  all  their  legend  weights  on  board, 
they  should  have  a  mean  draught  of  21  feet,  and  that  18  inches  of 
the  armour  belt,  which  is  5  ft.  6  in.  in  width,  should  be  above 
water. 

After  the  designs  were  approved,  tenders  for  the  construction  of 
fivo  vessels  were  invited.  Some  of  these  tenders  provided  for  the 
substitution  of  triple-expansion  engines  of  8500  horse-power  in  place 
of  the  compound  engines  of  7500  horse-power  originally  contem- 
plated, and  the  advantages  of  the  offer  were  so  manifest  that  it  was 
decided  to  adopt  this  type  of  engine  for  all  five  ships. 

To  compensate  for  the  increased  weight  entailed  by  these  engines, 
and  in  view  of  the  economy  in  fuel  that  would  result  from  their 
-adoption,  it  was  decided  to  reduce  the  legend  weight  of  coals  to  be 
carried  by  60  tons ;  this  placed  the  legend  weight  of  coals  at  440 
tons,  in  place  of  the  500  tons  originally  approved. 

The  'extra  weight  of  the  engines,  of  increased  complements,  and 
of  armament,  amounting  in  all  to  186  tons,  increased,  the  draught  of 
the  ships  by  7  inches,  placing  the  top  of  the  belt  11  inches  out  of  the 
water. 

It  appears  to  have  been  decided,  although  the  bunkers  of  these 
ships  were  constructed  to  hold  900  tons  of  coal,  that  500  tons  (after- 
wards decreased  to  440  tons)  should  be  taken  as  the  amount  they 
were  to  carry  under  ordinary  conditions — in  other  words,  as  their 
normal  supply  of  fuel 

It  was  calculated  that  this  amount  of  coals  would  carry  the  ships 
about  4500  knot  at  10  knots  an  hour,  and  with  this  the  Board  of 
Admiralty  at  that  time  appear  to  have  been  satisfied. 

The  present  Board,  however,  are  of  opinion  that  it  is  far  prefer 
able  that  ships  should  carry  to  sea  with  theni  the  largest  amount 
of  coal  they  are  able  to  carry. 

If  the  whole  of  the  900  tons,  with  the  additional  weights  alluded 
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to,  be  placed  on  board,  instead  of  440  tons,  the  top  of  the  belt  will 
be,  on  the  ships  first  going  to  sea,  6  inches  below  the  water. 

Thns,  although  the  position  of  the  belt  may  have  been  correctly 
calculated  for  the  weight  of  coals  it  was  at  the  time  decided  to  carry, 
and  which  was  adopted  as  their  deliberate  policy  by  the  then  Board 
of  Admiralty,  the  same  is  undesirably  low  if  coals  to  the  full  stowage 
(which  is  the  policy  of  the  present  Board)  are  put  on  board. 

Though  the  policy  which  placed  the  position  of  the  belt  so  low 
does  not  commend  itself  to  the  present  Board,  it  is  right  to  say  that 
some  claim  for  it  certain  compensating  advantages,  their  contention 
being — 

(1.)  That  there  would  be  above  the  armour  belt,  running  along 
140  feet  of  its  length,  when  the  full  fuel  supply  is  on  board,  a  coal 
protection  of  6£  feet  in  height  and  of  11  to  17  feet  in  depth. 

(2-)  That  the  coal  protection  would  not  be  disturbed  until,  by  the 
consumption  of  coal  in  the  lower  bunkers,  the  ship  had  lightened,  and 
the  armour  belt  had  risen  above  water. 

(3.)  That  a  shot,  which  during  a  roll  might  have  struck  below  the 
belt,  would,  in  its  present  lower  position,  be  deflected. 

From  the  only  trial  under  steam  which  has  yet  taken  place  with 
one  of  these  vessels,  there  is  every  reason  to  believe  that  the  speed 
for  which  they  were  intended  will  be  attained,  with  the  ships  fully 
equipped  and  the  bunkers  full. 

Legend  Weights. 

The  principle  adopted  by  successive  Boards  of  Admiralty  since 
1870  of  selecting  as  their  legend  weight  of  coal,  in  new  ships  that 
they  proposed  to  build,  an  amount  considerably  less  than  that  which 
the  bunkers  were  constructed  to  carry,  originated  when  compound 
engines  began  to  be  used  in  Her  Majesty's  ships. 

The  substitution  of  improved  engines  for  the  older  types  effected 
such  an  economy  of  fuel  in  relation  to  the  engine-power  developed, 
that  a  very  much  less  quantity  would  carry  a  ship  so  fitted  the  same 
distance  as  a  ship  of  identical  form  and  size  with  the  simple  engines 
previously  in  use. 

This  seems  to  have  influenced  the  Admiralty  to  accept,  when 
designing  new  ships,  as  the  legend  weight  of  fuel,  a  quantity  which 
gave  as  great  a  radius  of  action  as  was  possessed  by  earlier  ships, 
though  it  was  at  the  same  time  decided  to  provide  for  exceptional 
conditions  by  the  construction  of  reserve  bunkers. 
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Explanation  of  Difference  in  Draught  and  of  New 

Regulations. 

The  difference,  therefore,  between  the  draught  of  the  vessels 
enumerated,  with  their  coalbunkers  full,  and  with  all  weights  on 
board,  and  that  contemplated  in  their  original  design,  arises  from 
two  causes : — 

1.  Because  it  had  been  the  practice  that  only  a  portion  of  the  coal 
the  vessel  is  capable  of  carrying  should  be  on  board  at  the  time  of 
her  speed-trials.  The  present  Board  disapprove  of  this  practice  as 
misleading.  The  vessel  in  question  (Imperieuse)  was  officially  stated 
to  be  capable  of  either  steaming  2000  knots  at  the  rate  of  17  knots 
per  hour,  or  8000  knots  at  a  lower  speed.  If  all  the  coal  were  on 
board  necessary  to  give  the  coal  endurance  for  the  longer  distance, 
the  higher  speed  could  not  be  attained ;  if  the  coal  were  reduced  to 
allow  of  the  higher  speed,  the  longer  distance  could  not  be  covered. 
Directions  have  been  given  by  which,  in  future,  speed-trials  will  be 
for  twenty-four  hours  with  all  weights  aboard,  in  addition  to  the 
present  trials  of  six  hours  with  reduced  weights. 

2.  The  other  reason  for  increase  of  weight  is  that,  at  the  time 
the  design  was  passed,  sufficient  allowance  was  not  made  for  the 
number  of  complement,  weight  of  guns,  machinery,  and  engines.  If 
fuller  consultation  had  taken  place  between  the  designer  and  the 
officers  responsible  for  these  weights  and  details  before  the  ship  was 
laid  down  a  more  accurate  estimate  could  have  been  made,  and  the 
extra  weights  afterwards  found  necessary  would  have  been  anticipated. 
Regulations  insuring  this  co-operation  have  now  been  made,  and  will 
be  found  in  Appendix  I.  page  537. 


Summary  of  Increase  to  Fleet,  1886-87  to  1887-88. 

The  number  of  vessels  added  during  1886-87,  and  the  contemplated 
increase  during  1887-88,  are  given  in  the  following  Table : — 


Class  of  Ship  or  Vewel. 

1886-87. 

1887-88. 

TotaL 

Number. 

Tom  .•     '  Number. 

Tod».» 

Number.  |  Tons* 

Armoured  Hhipa  . 
Protected  ships  . 
Partially-protected  ships 
UDprotected  ships    .  . 

3 
1 
3 

16f 

25.G90 
3,550 
11,250 
16,130 

10 
2 

•  • 

18 

67,91)0 
7,100 

14,980 

13    ,  93,680 
8  10,650 
»  11,250 

29  81,110 

Total  .    .  . 

23 

50,620 

25 

90,070 

48   |  146,690 

*  Load  displacement. 

t  Includes  Hearty  (1300  tons),  Jackal  (750  tons),  and  Bann  (250  tons). 
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Tliis  addition  to  our  fleet  is  abnormally  great ;  but  the  fleet  previous 
to  this  increase  was  abnormally  weak.  Having  therefore  brought  up 
our  naval  strength,  so  far  as  ironclads  and  cruisers  are  concerned,  to 
what  is  generally  admitted  to  be  requisite,  we  have  next  to  consider 
the  annual  expenditure  (for  depreciation  or  wastage)  necessary  for  the 
maintenance  of  the  fleet  in  tliat  state  of  efficiency. 


VALUE  OF  FLEET  AND  ESTIMATE  OF  ANNUAL  EXPEN- 
DITURE NECESSARY  FOR  REPLACEMENT. 

The  administration  of  the  Navy  cannot  be  satisfactory  unless  the 
approximate  wastage  or  depreciation  is  so  ascertained,  as  to  afford 
reliable  data  upon  which  to  predicate  the  extent  of  shipbuilding 
requisite  in  each  year  to  maintain  the  fleet  at  its  present  authorized 
strength.  The  advantages  of  such  a  knowledge,  and  of  basing  a  con- 
tinuous naval  policy  thereon,  are  manifest. 

One  obstacle  to  securing  economical  results  from  the  dockyards  has 
been  the  spasmodic  action  in  regard  to  the  extent  of  the  new  work. 
The  Controller  of  the  Navy,  as  a  great  employer  of  labour,  has,  in 
consequence,  been  unable  satisfactorily  to  regulate  the  employment  of 
men  and  the  distribution  of  work  to  the  different  trades.  If  the 
extent  of  tonnage  to  be  laid  down  at  each  yard  from  year  to  year  were 
known  with  any  degree  of  accuracy,  the  necessary  men  of  the  several 
trades  connected  with  shipbuilding  could  be  employed,  and  the 
vessels  could  be  commenced,  in  such  rotation,  and  at  such  intervals, 
as  would  permit  the  men  of  a  certain  trade  to  move  from  ship  to 
ship,  as  their  particular  description  of  work  was  completed. 

The  Table  *  in  the  Appendix  to  the  Navy  Estimates  which  gives  the 
cost  and  date  of  completion  of  each  vessel  affords  a  basis  upon  which 
to  calculate  the  approximate  annual  percentage  of  depreciation  on  the 
value  of  the  fleet  arising  from  decay  or  supersession,  the  latter  being, 
a  most  important  factor. 

It  must  be  kept  clearly  in  mind  that  this  Table  is  drawn  up  so  as 
to  indicate  the  year  of  completion  of  each  ship,  and  her  cost  is  placed 
under  that  year,  and  is  not  distributed  under  the  years  in  which  the 
expenditure,  as  it  progressed,  was  provided.  This  arrangement  is 
necessary  for  the  purpose  of  arriving  at  a  proper  conclusion,  because 
a  vessel  cannot,  as  a  rule;  be  regarded  as  subject  to  depreciation  until 
she  is  complete  for  service.    In  calculating  the  depreciation,  and  the 

•  See  p.  562. 
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period  for  which  it  ought  to  be  charged,  regard  must  also  be  had  to 
the  value  remaining  in  the  vessel  after  the  expiry  of  the  given  number 
of  years  of  her  probable  life.  Whenever  a  vessel  is  sold,  her  realized 
value  should,  therefore,  be  credited  to  Navy  votes  in  aid  of  new  con- 
struction, in  order  to  carry  out  the  principle  here  advocated. 

Subject  to  the  foregoing  considerations,  the  following  is  a  reason- 
able scale  upon  which  to  fix  the  annual  depreciation  for  the  different 
classes  of  vessels  which  form  the  Fleet,  and  to  provide  the  minimum 
sum  which  should  be  invested  annually  in  the  production  of  new 
tonnage,  viz. : — 

1.  On  armoured,  protected,  and  partially-protected  iron  or  steel 
vessels,  for  twenty-two  years  from  date  of  completion,  4  per  cent 

2.  On  corvettes,  sloops,  torpedo-cruisers,  gun-vessels,  gun-boats, 
troopships,  and  other  vessels,  for  fifteen  years,  6  per  cent. 

3.  On  torpedo  boats,  steam-launches,  &c.,  for  eleven  years,  9  per 
cent. 

4.  On  small  vessels,  tugs,  and  yard  craft,  for  eighteen  years,  5  per 
cent. 

5.  On  guard,  receiving,  training,  and  harbour  vessels,  for  twenty- 
two  years,  4  per  cent 

An  element  in  determining  the  amount  upon  which  depreciation 
ought  to  be  calculated  is  the  normal  standard  of  strength  at  which 
the  Navy  is  to  be  maintained.  The  leading  feature  adopted  in  the 
following  Table  is  the  special  programme  decided  upon  by  Lord 
Northbrook  in  1884,  as  sanctioned  by  Parliament,  and  his  ordinary 
programme  for  the  year  1885-86.  These  were  framed  on  the  pro- 
position that  the  Navy  was  then  much  below  the  requisite  strength, 
having  regard  to  the  protection  of  British  interests.  Therefore,  in 
ascertaining  the  capital  cost  of  the  Fleet  on  the  31st  March,  1887, 
all  the  vessels  completing,  which  were  commenced  by  Lord  North- 
brook,  are  regarded,  so  far  as  depreciation  for  replacement  is  concerned, 
as  if  finished  on  that  day.  The  Nile  and  Trafalgar  are,  however 
excluded,  as  their  completion  is  somewhat  remote,  and  the  expenditure 
upon  them  may  be  viewed  as  a  part  of  the  ordinary  charges  for  ship- 
building required  in  subsequent  years.  These  propositions  appear 
the  more  reasonable  as  no  new  vessels  were  laid  down  in  1886-87, 
thus  assisting  more  clearly  to  draw  a  line  between  expenditure  to 
make  up  prior  deficiencies,  and  that  necessary  to  maintain  the  agreed 
standard  of  efficiency. 
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Following  the  foregoing  line  of  argument,  and  applying  it  to  the 
cost  of  the  Fleet,  the  following  approximate  results  are  obtained : — 


1.  Armoured,  protected,  and  partially-protected  iron  or 
steel  ship* — 


At  present  on  strength  of  the  Nary,  at  tln-t 
Ada  oast  of  new  ships  not  yet  completed — 

Expenditure  to  March  31,  1887  (probable 
actual; 

to  complete  (estimated) 
Total 


£ 

19,417,000 


Deduct—  £ 
Cost  of  ships  completed  prior  to)  ->_0 
1865  66  ...       .       ./   378 ' 000 


Not  total  capital  cost  of  armoured,  Ac.,  sliips  neoes-l 
aary  to  maintain  the  Fleet  at  normal  strength  .  / 

Proposed  annual  depreciation  for  replacement,  say 
at  4  per  cent,  per  annum  on  £26,227,000  . 

2.  Corvettes,  sloops,  toqxdo-cruiaers,  gun-vc«*ela,  gun- 
boats, troop-ships,  and  other  vemels— 
At  present  on  strength  of  the  Nary,  at  firrt  cost  . 
Ada  cost  of  new  ahips  not  yet  completed — 

Expenditure  to  March  31,  1887  (probable 

actual)   

:  to  complete  (estimated) 


6,240, 
2,248,000 

27,905,000 


1,678,000 


20.227,000 


'i 

1, 


7,386,000 

587,000 
443,000 


Total 


£  8,416.000 


Deduct— 


1,572,000 

-  200,000 

1,772,000 

Net  Uitnl  capital  cost  nf  corvettes,  ic,  neeessary 

maintain  the  Fleet  at  its  authorized  strength    .  J 

Proposed  annual  depreciation  for  replacement,  say  i 
at  6  per  cent  per  annum  on  £6,644,000  .  ./ 


G, 044, 000 


::.  Torped^boat*.  steam-launches,  Ac— 

At  present  on  strength  of  Nary,  at 


Propowd  annual  depreciation  for  replacement, 
at  9  per  cenL  per  annum  on  £1,500,000  . 

Carried  forward 


fin";  1,500.000 

i 


£1,583.000 


*  Gun-mountings,  ifcc,  are  excluded  from  the  above  calculations,  as  provision  has 
only  of  late  years  been  taken  for  the  greater  part  of  them  in  the  Navy  Estimates 
and  b  roted  separately.  If  the  cost  ia  in  future  included  in  the  cost  of  the  ship, 
depreciation  abould  be  calculated  thereon  at  the  same  rate  as  on  the  ship. 
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Brought  forward 
4.  Small  vessels,  dockyard  tugs,  tanks,  &c— 
At  present  in  tho  Service,  at  first  coat  . 
Deduct  coat  of  Teasels  oompleted  prior  to  1869-70  . 

£ 

448,000 
202,000 

£ 

1,588,000 

Net  total  capital  cost  or  small  Teasels,  tags,  Ac, 

Proposed  annual  depreciation  for  replacement,  say 
at  5  per  cent,  per  annum  on  £246,000 
5.  Receiving,  training,  guard,  and  harbour  ships,  Ac. — 
At  present  in  the  Service,  at  first  cost  . 
Deduct  cost  of  Teasels  built  prior  to  1885-86  . 

246,000 
•  • 

8,270,000 
2,863,000 

12,000 

Net  total  capital  coat  of  vessels  built  since  1885-80 

907,000 

Proposed  annual  depreciation  for  replacement,  say  1 
at  4  per  cent  per  annum  on  £307,000  ./ 
6.  First  cost  of  shins  completed  sinoe  the  commencement 
of  the  periods  referred  to  for  the  several  cl&fitwa, 
which  uru  ut  present  laid  up  as  obsolete,  or  for 
sn Ut,*  also  of  ships  completed  within  those  periods 
^exciuumg  tue  oiuer  types  01  armourciaus  01 
wooden  construction),  which  have  been  sold, 
lost,  or  otherwise  disposed  of    .       .       .  . 

4,859,000 

12,000 

•' 

Proposed  annual  depreciation  for  replacement  as 
if  these  ships  still  formed  part  of  the  strength 
of  the  Navy,  say  at  an  average  of  4}  per  cent, 
per  annum  on  £4,359,000  .... 

•  • 

196,000 

Grand  Total  (Annual  Depreciation  for\ 
Replacement  by  New  Construction)  .  / 

£1,803,000 

That  this  estimate  of  £1,803,000  as  the  minimum  amount  of  new 
construction  (exclusive  of  gun-mountings  and  special  fittings)  required 
to  meet  the  annual  depreciation  or  wastage  of  the  Navy  is  fair  and 
reasonable  is  confirmed  by  an  examination  of  the  data  given  in  the 
Appendix  before  referred  to. 

The  aggregate  expenditure  on  vessels  added  to  the  Navy  from 
1865-66,  and  upon  those  now  in  course  of  construction  in  completion 
of  Lord  Nurthbrook's  programme,  on  which  £1,186,000  remains  to  be 
expended,  is  £39,119,100,  or  an  average  of  £1,778,000  per  annum 
expended  on  new  construction.  This  is  exclusive  of  the  cost  of  gun- 
mountings,  &c,  and  of  all  expenditure  upon  the  Nile  and  Trafalgar, 
which,  although  included  in  Lord  Northbrook's  programme,  have,  for 
reasons  already  explained,  been  omitted  from  the  preceding  calculations. 

In  many  of  the  years  preceding  the  adoption  of  Lord  Northbrook's 

*  Of  the  vessels  built  during  the  period  of  this  return,  a  number  have  already  been 
sold,  lost,  or  laid  aside  as  obsolete,  not  being  worth  the  cost  of  alteration  to  suit 
modern  requirements  in  regard  to  speed,  armament,  Ac.  In  order,  however,  that 
the  Depreciation  Fund  may  be  adequate  to  maintain  the  normal  strength  of  the 
Navy,  the  amount*  expended  on  construction  of  such  vessels  must  also  carry  a 
depreciation  for  the  period  set  out  in  these  tables,  even  if,  owing  to  except  ional 
circumstances,  the  vessels  have  been  prematurely  removed  from  the  list. 
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special  programme  in  1884,  the  rate  of  construction  was  much  below 
this  average;  consequently,  provision  to  meet  these  deficits  has 
mainly  fallen  upon  the  estimates  of  the  three  succeeding  years. 

The  Estimates  for  1887-88  include  the  sum  of  £997,000  to  be 
expended  on  account  of  the  special  programme  undertaken,  as  already 
stated,  to  place  the  Fleet  in  a  normal  condition  of  strength,  leaving  a 
balance  to  be  met  in  future  years  of  £217,000.  These  sums  will  be 
thrown  upon  the  taxpayers  in  excess  of  the  amounts  they  would  have 
been  called  upon  to  bear  had  previous  administrations  provided  year 
by  year  all  that  was  needed.  The  contemplated  expenditure  upon 
new  vessels  (including  the  Nile  and  Trafalgar,  but  excluding  £396,000 
for  gun  mountings,  &c.),  beyond  the  sum  of  £997,000,  amounts  to 
£1,665,000,  or  £138,000  less  than  the  annual  requirement  to  meet 
wastage,  as  already  explained. 

Considerations  such  as  these  prompted  me  last  year  to  propose  in 
Parliament  that  "a  certain  jwrtion  of  this  exceptional  expenditure 
should  be  converted  into  a  terminable  annuity,  and  spread  over  a 
period  of  years  to  afford  some  immediate  reUef  to  the  taxpayer.  The 
suggestion  was  not  favourably  received,  the  arguments  directed 
against  it  being  that  during  peace  the  income  of  each  individual  year 
must  bear  its  own  burden  of  expenditure.  If  this  contention  be 
sound,  that  no  year  is  to  be  relieved  of  any  portion  of  the  expenditure 
properly  debited  against  it,  then  Parliament,  by  enactment  or  other- 
wise, should  insure  the  reverse  of  that  proposition,  that  no  year  is  to 
escape  its  fair  annual  share  of  the  depreciation  fund  necessary  to 
keep  our  Navy  efficient.  If  this  depreciation  and  wastage  fund  be 
fixed  at  the  figure  which,  on  the  most  careful  analysis,  is  found  to  be 
by  actuarial  calculation  necessary,  and  legally  forms  part  of  the 
annual  charge  upon  the  Exchequer,  it  would  not  be  possible,  hereafter, 
for  the  national  capital  invested  in  war  ships  to  be  deUberately 
reduced  by  a  misappropriation  or  abandonment  of  the  annual  expen- 
diture necessary  to  replenish  it.  A  continuous  and  economical  and 
efficient  shipbuilding  policy  would  be  possible,  and  the  waste  and 
discredit  occasioned  by  periodical  scares  would  be  avoided. 


DOCKYARD  ADMINISTRATION. 

The  alterations  commenced  in  1885  for  the  purpose  of  securing  a 
more  efficient  management  and  control  over  the  employment  of 
labour  and  the  appropriation  of  material  in  the  yards  have  worked 
weU,  and  have  more  than  justified  the  anticipations  formed  of  their 
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ultimate  utility.  The  appointment  of  a  Director  of  Dockyards  has 
strengthened  from  an  executive,  and  that  of  an  Inspector  of  Yard 
Accounts  from  a  financial  point  of  view,  the  control  of  the  Admiralty 
over  dockyard  business  and  expenditure.  Simultaneously  with  the 
creation  of  these  offices,  a  system  of  improved  local  management  has 
been  inaugurated,  whereby  the  Admiral  Superintendents  have  been 
furnished  with  competent  professional  assistance  in  the  management 
of  the  dockyards.  Arrangements  have  been  made  by  which  the 
professional  officers  are  enabled  to  obtain  rapidly,  and,  if  necessary, 
direct  from  the  contractors,  the  supplies  they  may  require,  and  they 
will  be  made  responsible  for  proper  check  and  account  of  the  outlay 
incurred  under  their  superintendence.  An  improved  and  more 
accurate  form  of  estimating  repairs  has  been  instituted,  facilitating  a 
detailed  check  over  this  class  of  expenditure.  Substantial  savings 
have  been  made  in  this  annual  outlay.  Steps  have  been  taken 
whereby  the  incidental  expenditure,  at  one  time  Torming  almost  a 
third  of  the  outlay  of  the  yards,  will  be  regulated  and  classified ; 
numerous  obsolete  but  expensive  returns  have  been  abolished,  and 
an  inquiry  into  the  number  of  the  clerical  staff  and  those  employed 
in  writing  duties  has  been  instituted,  which  should  lead  to  a  con- 
siderable reduction  of  the  present  establishment.  In  the  meantime, 
I  have  given  directions  that  no  vacancies  in  the  Admiralty  and  dock- 
yard clerical  staffs  should  be  filled,  as  there  is  reason  to  believe  both 
are  redundant. 

In  the  course  of  these  inquiries  it  has  been  made  clear  that  the 
number  of  workmen  in  the  various  yards  is  in  excess  of  the  work  to 
be  performed.  The  Board  have  therefore  commenced  to  bring  down 
the  establishments  to  the  necessary  level ;  it  is,  however,  satisfactory 
to  know  that  though  the  number  of  employes  has  diminished,  the 
output  of  work  per  man  has  increased,  and  the  demand  for,  and 
consumption  of,  material  used  in  proportion  to  the  men  employed,  is 
on  the  increase. 

Cost  of  Kepairs  of  Ships. 

A  considerable  proportion  of  dockyard  expenditure  is  absorbed  in 
the  periodical  repairs  of  vessels  in  commission.  A  close  scrutiny  of 
the  list  of  defects  sent  in  by  officers  commanding  ships,  and  forwarded 
for  sanction  to  the  Admiralty,  showed  that  a  certain  amount  of  the 
work  proposed  to  be  done  in  the  dockyards  might  have  been  per- 
formed by  the  carpenters  and  artificers  forming  part  of  the  complement 
of  the  ship.    In  other  cases,  sufficient  care  had  not  been  exercised  in 
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criticising  the  list  of  defects  before  being  sent  to  the  Admiral  Super- 
intendent The  attention  of  officers  has  been  directed  to  this  practice 
by  a  circular  dealing  specially  with  this  subject,  and  which  will  be 
found  in  Appendix  II.,  page  539. 

Yabd  Establishments. 

At  the  close  of  the  financial  year  1887-88  the  liabilities  outstanding 
on  new  construction  will  be  small  compared  to  those  of  recent  years. 
Careful  prevision  will,  therefore,  be  necessary  as  regards  the  pro- 
gramme of  work  for  1888-89  and  subsequent  years,  and  arrangements 
will  be  made  to  utilise,  as  far  as  is  possible,  the  existing  dockyard 
establishment,  though  the  cessation  of  the  building  of  armoured  and 
protected  vessels  of  large  displacement  will  necessitate  some  ultimate 
reductions.  Provision  in  the  present  estimates  is  made  for  fifty-three 
instead  of  fifty-two  weekly  payments  to  all  employes  in  receipt  of 
weekly  wages,  as  within  the  366  days  of  the  financial  year  such  a 
number  of  weekly  payments  become  due. 


NEW  WORKS,  &c. 

Upon  the  average  annual  sums  hitherto  expended  for  the  main- 
tenance and  extension  of  the  buildings,  basins,  and  graving  docks  of 
the  home  and  foreign  dockyards,  a  considerable  reduction  has  been 
effected  this  year,  the  object  of  the  Board  being  to  secure  the  thorough 
utilisation  of  all  existing  buildings  before  giving  their  sanction  to  an 
enlargement  of  the  present  accommodation. 

Graving  Docks  Abroad. 

The  policy  of  subsidising  companies  to  build  docks  abroad  capable 
of  taking  in  and  repairing  men-of-war  of  large  dimensions  has  been 
favoured  of  late  years  by  successive  Boards  of  Admiralty,  and  con- 
siderable sums  have  in  this  manner  been  spent  in  past  years.  The 
dock  at  Esquimalt,  thus  assisted,  will  this  year  be  open  and  ready  for 
use ;  at  Hong  Kong  the  final  instalment  for  a  similar  purpose  will 
this  year  be  paid  ;  and  at  Halifax  arrangements  have  been  made  by 
which  it  is  hoped  like  advantages  will  hereafter  accrue,  on  the 
completion  of  the  dock. 

The  multiplication  of  graving  docks  in  colonial  territory  in  different 
parts  of  the  world  will  greatly  advantage  the  ships  of  the  Navy,  as  it 
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facilitates  the  execution  of  repairs  and  cleaning,  which,  if  undone, 
might  incapacitate  a  man-of-war  from  active  service. 

The  conditions  under  which  Government  assistance  towards  the 
construction  of  docks  is  given,  is  that,  when  constructed,  payment 
shall  only  be  made  for  services  or  work  rendered. 


NAVAL  ORDNANCE. 

There  is  a  large  increase  in  that  portion  of  the  estimates  taken  by 
the  Army  for  the  supply  of  naval  ordnance  for  1887-88.  This  is 
attributable  to  a  necessary  provision  of  ammunition  for  quick-firing 
guns,  the  amount  being  £313,429  as  against  £42,150*  in  the  approved 
estimate  of  1886-87.  This  increase  is  mainly  due  to  the  provision  of 
ammunition  for  quick-firing  guns  being  reduced  in  last  year's  esti- 
mates. By  the  postponement  of  this  liability  from  last  year  the 
Navy  has  been  compelled  to  make  inconvenient  demands  this  year 
upon  Army  estimates,  it  being  impossible  to  allow  a  large  number  of 
guns  provided  to  be  useless  for  want  of  ammunition ;  a  large  increase 
in  the  expenditure  upon  naval  ordnance,  and  a  consequent  advance 
in  the  requirements  of  the  Navy,  have,  in  the  last  two  years,  taken 
place,  and  the  naval  armaments  of  this  country  now  compare  very 
favourably  with  those  of  foreign  countries.  Until  1880  the  muzzle- 
loaders  of  the  British  Navy  were  about  equal  in  accuracy  and 
penetration  to  breech-loading  guns  of  foreign  nations.  Since  then 
the  development  of  slow-burning  powder  lias  necessitated  the  pro- 
duction of  a  breech-loader  different  in  shape  from,  and  far  superior 
in  the  high  velocity  it  imparts  to  the  old  breech-loader.  The  only 
breech-loaders  in  the  British  service,  with  the  exception  of  a  few 
40  and  20-pounders,  are  of  the  most  modern  type ;  the  great  bulk  of 
the  breech-loaders  in  foreign  service  are  of  the  older  type,  and  fairly 
comparable  to  the  old  muzzle-loaders  of  similar  calibre. 

The  Table  attached  shows  the  yearly  increase  since  1886  in  modern 
breech-loaders  and  quick-firing  guns,  and  torpedoes  available  for 
service : — 


Dale. 

B.L.  Gobs. 

«-pr.  (J.F.O. 

• 

Si*.  <J.F.Q. 

April  1886  ..  . 

711 

•  • 

•  • 

1,224 

f$      1  H^i  t   .     .     .  • 

1,019 

815 

298 

1,514 

■«      1SSS        .     «  • 

1,281 

342 

448 

1,818 

•  A  further  sum  of  £100,000  for  this  service  has  been  taken  in  the  Supplementary 
Army  Estimates,  1886-87. 
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The  question  of  transferring  the  cost  of  providing  naval  armament* 
from  Army  to  Navy  Votes  has  occupied  the  serious  attention  of  both 
Departments  during  the  past  year.  A  Committee  of  the  officers  of 
both  Departments  carefully  considered  the  bases  of  a  transfer.  Every 
information  and  assistance  was  given  to  the  Admiralty  by  the  War 
Office  with  the  object  of  facilitating  such  a  change.  So  extensive  a 
transfer  involving  the  annual  expenditure  of  upwards  of  a  million 
and  a  half  of  money  ought  not,  in  our  opinion,  to  be  made  until  the 
machinery  for  the  administration  and  control  of  this  outlay  are  so 
perfected  at  the  Admiralty  as  to  enable  the  assumption  of  this 
responsibility  to  be  discharged  with  effect  and  without  increa^l 
charge.  To  place  one  Government  Department  towards  another  in 
the  relation  of  purchaser  and  manufacturer  is  no  easy  matter.  The 
proportion  of  establishment  charges  to  be  added  to 'the  cost  of  labour 
and  material  on  different  articles  of  manufacture  varied  from  10  to 
40  per  cent,  according  to  the  class  of  work  performed.  Any  misuik-' 
in  fixing  prices  between  Woolwich  and  the  Admiralty  would  affect 
all  contract  work  done  elsewhere,  as  Woolwich  prices  regulate  the 
price  of  gun  manufacture  in  this  country.  Further  difficulties  also 
arose  in  reference  to  the  storage,  issue,  and  testing  of  the  stores 
proposed  to  be  transferred.  For  these  reasons  we  pressed  upou  ihe 
War  Office  the  desirability  of  postponing  the  proposed  change,  until 
sufficient  time  had  been  afforded  for  the  full  consideration  of  the 
many  complex  details  involved  in  this  question. 


PERSONNEL  OF  THE  NAVY. 

The  reports  of  the  efficiency  of  officers  and  men  are  satisfactory. 
The  number  of  Courts-martial  has  diminished,  whilst  the  amount* 
deposited  and  numl>er  of  depositors  in  savings-banks  have  increase!. 
The  health  and  physique  of  the  men  have  improved.  By  the  Ketnni 
of  the  wastage  of  men  (blue-jackets,  19,000  in  number)  we  find 
during  the  last  four  years  a  continuous  decrease  in  the  annual 
waste : — 

1882-  83  2,446 

1883-  84     .......  2,968 

1884-  8.1  2,062 

1885  86    1,942 

This  diminished  waste  has  upset  the  previously-accepted  calcu- 
lations, by  which  provision,  through  the  entry  of  a  certain  number  of 
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boys  in  the  training-ships,  is  made  to  keep  the  number  of  seamen  up 
to  the  authorized  strength.  There  is  a  certain  excess  over  that 
number,  but  steps  have  been  taken  to  reduce  the  number  of  boys 
entered  for  training. 

The  Navy  now  seems  to  be  a  very  popular  Service.  A  high 
standard  and  restrictions  on  number  of  entries  have  been  imposed  to 
prevent  an  undue  influx  of  boys,  but  the  competition  is,  notwith- 
standing considerable.  It  is  worthy  of  note  that,  simultaneously 
with  the  growing  popularity  of  the  Navy  with  parents  as  a  career  for 
their  sons,  there  is  a  dread  of  dismissal  from  the  Service  which 
previously  did  not  exist.  Mutilations  and  misconduct  not  unfre- 
quently  in  the  past  were  deliberately  adopted  for  the  purpose  of 
insuring  dismissal,  whereas  the  present  tendency  is  in  the  opposite 
direction. 

During  the  last  ten  years,  owing  to  the  multiplication  of  engines 
and  machinery  in  ships,  a  large  increase  has  taken  place  in  the 
artificer,  engine-room,  and  stoker  complements.  Comparing  the  year 
1876  with  1886,  it  will  be  found  that  the  combatant  class  has 
decreased,  so  that  the  proportion  of  non-combatants  to  combatants  is 
much  larger  than  before :— - 


18*8. 

Officers,  oxocutive 

2,800 

2,120 

—  180 

„      non-executive  . 

1,955 

1,718 

—  237 

Warrunt  officers  . 

903 

952 

+  49 

Blue-jackets  *    .    .  . 

19,580 

18,867 

—  919 

Artificers  

2,420 

2,5C9 

+  149 

Engine-room  staff   .  . 

4,279 

0,983 

+  2,704 

Others  f  

4,474 

5,269 

+  795 

Steps  have,  therefore,  been  taken  to  have  all  stokers  trained  to  the 
use  of  arms,  the  same  reward  being  held  out  to  them  to  become 
trained  men  as  had  been  given  to  seamen  and  marines ;  arrangements 
have  also  been  made  to  substitute  marines  for  the  civilian  butchers, 
barbers,  and  lamp-trimmers  now  afloat ;  this  will  entail  an  increase 
of  marines  corresponding  to  the  number  of  men  they  replace. 

*  In  1876  blue-jacket  class  included  500  masters-at-arms  and  ships'  corporals, 
now  included  among  "  Others." 

t  Masters-at-arms,  ships*  corporals,  stewards  and  cooks,  writers,  sick-berth 
staff,  &c 
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Education  op  Executive  Officers. 

The  Report  of  the  Committee  on  Education  has  been  considered, 
but  not  accepted  in  its  entirety.  The  age  for  entry  in  the  Britannia 
has  been  advanced  six  months,  and  in  a  year's  time  will  be  advanced 
six  months  more. 

A  Council  of  Education  has  been  instituted  to  consider  certain 
questions  connected  with  this  subject,  and  to  recommend  necessary 
alterations  from  time  to  time.  It  is  intended  to  revise  the  seaman- 
ship examination,  to  bring  it  in  accordance  with  the  requirements  of 
the  present  day,  and  to  lay  more  stress  on  the  acquirement  of  a 
knowledge  of  steam  machinery,  and  of  French  and  other  modern 
languages.  The  education  and  training  of  a  young  officer  lasts  from 
his  entrance  into  the  Britannia  to  his  passing  out  of  the  College  at 
Greenwich,  an  interval  on  the  average  of  about  seven  and  a-half 
years.  During  a  large  proportion  of  that  time  he  is  afloat,  discharg- 
ing responsible  duties.  The  desire  of  the  Board  has  been  to  insure, 
as  far  -as  is  possible,  continuity  of  instruction  and  trainiug  during  the 
whole  of  this  period,  so  that  at  no  time  it  may  be  necessary  for  an 
officer  to  relearn  that  which  he  had  acquired  and  forgotten. 

An  improved  curriculum  of  study  and  practical  work  has  been 
passed  for  the  Eugineer  Students  at  Portsmouth  and  Pevonport. 

Naval  Reservfs. 

The  Regulations  both  for  officers  and  men  of  the  Royal  Naval 
Reserve  have  lieen  revised  and  consolidated.  Provision  has  been 
made  for  bringing  the  Royal  Naval  Reserve  into  closer  association 
with  the  Service  by  allowing  officers  and  men  to  volunteer  for  service 
in  the  Navy,  either  in  sea -going  ships  or  for  a  course  of  instruction  in 
the  Gunnery  and  Torpedo  Schools.  The  officers  who  undergo  a  year's 
training  in  a  sea-going  ship  are  to  receive,  while  they  remain  on  the 
Active  List,  an  annual  retaining-fee  of  £20  to  £2"»  a  year.  Both 
officers  and  men  are  showing  readiness  to  avail  themselves  of  theae 
opiHirt unities  and  in  order  to  facilitate  their  doing  so,  it  has  been 
arranged  that  the  Sub-Lieutenants,  Royal  Naval  Reserve,  who  are  of 
a  certain  age,  shall,  in  order  to  enable  them  to  mess  with  officers  of 
similar  ago,  l»c  granted  the  temporary  rank  of  Acting  Lieutenants. 

An  imjtortant  alteration  in  the  Regulations  has  l>een  introduced,  by 
which  men  can,  in  time  of  emergency,  be  allowed  to  volunteer  for 
service  without  lieing  called  out  by  Royal  Proclamation. 

The  enrolment  of  stokers  for  the  Royal  Naval  Reserve  has  not 
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hitherto  proved  so  successful  as  was  anticipated,  but  this  was  owing, 
probably,  to  insufficient  advertisement  of  the  new  scheme. 

Some  alteration  in  the  regulations,  combined  with  a  fuller  know- 
ledge  of  the  advantages  held  out,  will,  it  is  believed,  lead  to  a  great 
increase  in  the  number  of  firemen  coming  forward  to  enter  the 
Reserve,  especially  under  the  stimulating  influence  of  the  arrange- 
ments recently  made  with  the  White  Star  and  Cunard  Companies. 


DEVELOPMENT  OF  INTELLIGENCE  DEPARTMENT. 

Although  many  of  the  component  and  complementary  parts  of  the 
Navy  are  in  themselves  satisfactory,  it  has  long  been  felt  by  naval 
men  of  experience  and  foresight  that  in  the  event  of  war,  unless  an 
improved  system  of  co-operation  and  preparation  were  devised,  the 
nation  would  not  obtain,  in  the  earlier  stages  of  such  a  contest,  the 
full  advantage  of  its  great  naval  resources.  This  opinion  was  con- 
firmed by  the  experience  of  1885,  Confidential  reports  of  what  then 
occurred  proved  that  our  power  of  naval  mobilisation  was  most 
defective.  A  rapid  concentration  of  strength,  and  an  immediate  and 
effective  use  of  the  force  thus  brought  together,  have  in  recent  years 
decided  within  a  few  weeks  of  the  outbreak  of  war  the  ultimate  issue 
of  that  war. 

Important  as  it  may  be  for  a  great  military  nation  to  be  thoroughly 
prepared  for  possible  contingencies,  the  necessity  for  thorough  pre- 
paration is  even  more  incumbent  upon  a  Power  that  is  supreme 
at  sea. 

A  mobilisation  of  land  forces  is  local  and  territorial  in  its 
operation ;  the  mobilisation  of  naval  resources  must  be  concentrated 
at  the  few  naval  arsenals  capable  of  fitting  out  and  commissioning 
the  ships  of  which  they  are  the  complement.  A  great  Naval  Power 
has  no  frontier ;  the  limits  of  its  operations  are  confined  by  the 
ocean  alone,  and  the  plan  of  campaign  or  of  operations  which  it  may 
have  to  carry  out,  would  differ  in  every  quarter  of  the  globe,  accord- 
ing to  the  strength  and  geographical  position  of  the  enemy  against 
which  it  was  contending.  On  land,  the  plan  of  campaign  or  strategy 
to  be  adopted  is  regulated  by  the  physical  conditions  of  the  country, 
which  do  not  change,  and  by  the  fighting  strength  of  a  population, 
which  does  not  shift.  All  well-organised  Military  Powers  have 
derived  infinite  advantages  from  a  properly-constituted  Intelligence 

2  N 


Digitized  by  Google 


534 


THE  NAVAL  ANNUAL. 


Department ;  but  the  need,  as  I  have  shown,  for  such  an  organisation, 
is  greater  for  naval  than  military  purposes.  This  country  has  the 
largest  fleet  afloat,  yet  hitherto  it  has  had  no  central  organisation 
by  which  that  fleet  could  be  thoroughly  utilised  in  emergency. 

The  Board  therefore  determined  to  enlarge  and  extend  the  functions 
of  the  late  Foreign  Intelligence  Committee,  and  place  it  upon  a  basis 
equal  to  the  work  which  in  future  it  will  be  required  to  perform. 

During  the  short  period  it  has  been  in  existence  it  has  done  good 
work.  The  Reserve  and  other  subsidiary  forces  have  been  territorially 
mapped  out,  and  each  district  has  been  assigned  to  one  of  the  three 
great  naval  arsenals  in  the  country.  Much  work,  necessarily  of  a 
confidential  character,  has  also  been  done,  and  although  the  con- 
tinuance of  such  a  department  will  entail  a  certain  increase  of 
expenditure,  there  is  no  outlay  connected  with  the  Naval  Votes 
which  the  nation  or  the  Navy  could  less  afford  to  dispense  with  than 
that  which  will  enable  the  full  strength  of  our  naval  resources  to  be 
put  forth  in  as  short  a  time  as  possible,  and  will  give  prompt  and 
efficient  co-operation  to  all  the  component  parts  of  a  Navy  stationed 
in  the  necessary  performance  of  its  duty  in  all  quarters  of  the  globe. 

The  Intelligence  Department  will  be  under  the  personal  superin- 
tendence and  control  of  the  First  Naval  Lord,  but  all  questions  will 
be  referred  to  the  other  Naval  Lords,  which  relate  to,  or  affect  the 
departments  for  which  they  are  respectively  responsible. 

The  Naval  Lords  will  meet  periodically  to  discuss  and  review  what 
has  been  done,  thus  making  themselves  acquainted  with  the  nature 
and  extent  of  the  enlarged  duties,  which  in  an  emergency,  they  and 
the  departments  they  administer  would  have  at  once  to  undertake. 


UTILISATION  OF  AUXILIARY  RESOURCES. 

The  inquiries,  which  an  Intelligence  Department  must  needs  make, 
brought  before  the  Board  in  forcible  contrast  the  great  disproportion 
between  the  volume  of  floating  commerce  of  the  Empire  to  be  pro- 
tected, and  the  force  at  present  available  to  protect  it,  compared  with 
the  mercantile  and  war  marine  of  foreign  nations.  To  bring  the 
British  Navy  and  commerce  into  the  same  relative  proportion  as  that 
which  exists  elsewhere  in  Europe  is  neither  needed  nor  practicable. 
To  carry  out  a  plan  which,  at  the  approach  of  war,  would  immediately 
convert  our  fastest  and  most  powerful  merchant-vessels  into  effective 
war-cruisers,  and  thus  turn  the  assailed  into  assailants,  seemed  a 
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natural  solution  of  the  difficulty ;  but  there  were  various  obstacles  to 
its  realisation.  The  cost  of  retainers,  the  difficulty  of  providing  crews 
and  stokers,  the  delay  in  the  alterations  necessary,  the  contingency 
that  when  wanted,  the  vessels  might  be  at  the  other  end  of  the  world 
— these  difficulties  in  combination  deterred  previous  Boards  from 
making  the  experiment. 

The  enormous  sums  spent  in  taking  up  vessels  in  1885,  many  of 
which  never  left  harbour,  and  the  long  delay  in  getting  the  guns  and 
fittings  in  the  Oregon,  the  only  vessel  thoroughly  equipped  of  all 
those  hired,  impressed  upon  my  colleagues  and  myself  the  duty  of 
taking  some  action  in  the  matter.  Exceptional  speed  and  strength 
are  the  only  desiderata  of  a  mercantile  cruiser.  It  occurred  to  us 
that  the  Post  Office  expenditure  might  be  utilised,  and  that  if  we 
worked  in  combination,  postal  contracts  could  be  associated  with 
conditions  by  which  the  use  of  the  vessels  carrying  the  mails  might 
under  certain  contingencies  be  economically  secured  to  the  State. 
The  revision  of  the  North  American  contract  was  a  most  favourable 
opportunity  for  a  trial  of  the  idea.  The  White  Star  Company,  one  of 
the  tenderers,  had,  in  August  last,  expressed  their  willingness  to 
build  two  vessels  to  be  approved  by  the  Admiralty,  of  a  speed  and 
strength  superior  to  any  merchant-ship  afloat,  with  engines  and 
boilers  below  water,  with  fittings  for  guns  built  in  during  con- 
struction, and,  when  manned,  with  half  crews  of  Naval  Reserve 
men. 

In  return  for  their  use,  the  Company  requested  an  annual  subsidy 
which  would  recoup  the  owners  a  portion  of  the  larger  outlay  the 
exceptional  construction  of  the  vessels  required. 

The  thinard  Company,  another  of  the  tenderers,  has  the  fastest 
English  ships  afloat.  A  large  portion  of  the  officers  and  men  in  the 
employ  of  the  Cunard  Company  are  Naval  Reserve  men.  Their 
ships  are  never  more  than  eight  days  distant  from  Liverpool,  and, 
therefore,  always  obtainable  at  short  notice. 

The  Admiralty,  after  full  consultation  with  the  Treasury  and  Post 
Office,  commenced  negotiations  with  these  two  Companies. 

They  were  influenced  greatly  by  this  consideration,  that  merchant- 
vessels,  when  armed,  to  be  really  serviceable,  should  have  exceptional 
speed  and  coal  capacity,  enabling  them  to  overhaul  the  weak  and  to 
escape  from  the  strong. 

Such  exceptional  speed  entails  a  primary  cost  in  engines  and 
boilers,  and  a  consumption  in  coal  that  renders  the  remunerative 
employment  of  the  vessel  very  difficult  Only  a  few  of  the  richest 
and  best-conducted  passenger  lines  can  afford  to  build  such  vessels, 
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and  the  profits  derived  from  their  employment  in  recent  years  have 
been  small. 

Unless  some  inducement  is  given  by  the  English  Government  to 
continue  the  building  of  such  vessels,  they  must  diminish  in  number, 
whereas  abroad,  by  subsidies,  their  construction  is  directly  encouraged. 
It  is  neither  to  the  credit  of  the  country,  nor  for  the  advantage  of  our 
marine,  that  vessels  of  this  class  should  mostly  be  under  foreign  flags. 

The  arrangement  made  with  the  two  companies  differs  in  detail, 
but  is  the  same  in  principle. 

By  the  payment  of  an  annual  subsidy,  reduced  one-fourth  so  long 
as  the  mail  contract  lasts,  the  Government  obtain  from  the  Cunard 
Company  the  use  of  the  Aurania,  Etruria  and  Umbria,  in  time  of 
emergency  at  a  price  fixed  both  as  regard  hire  or  sale.  The  necessary 
platforms  and  fittings  for  carrying  guns  are  to  be  put  in  at  once ;  the 
crews  of  the  ships  to  be  half  Naval  Reserve  men ;  the  owner  to  take 
charge  of  the  gun  mountings  required.  Under  this  arrangement,  it 
is  believed  that  within  a  week  all  three  vessels  could  be  fitted,  armed, 
stored,  and  manned  as  armed  cruisers.  The  use,  at  fixed  prices,  of 
the  remainder  of  the  Fleet,  if  required,  was  a  secondary  condition  of 
the  contract. 

With  the  White  Star  the  arrangement  was  practically  the  same, 
except  that  no  payment  was  to  be  made  till  the  two  new  ships  to  be 
built  were  ready  for  sea. 

By  this  arrangement  the  Admiralty  have  obtained,  at  a  moderate 
annual  cost,  the  use  for  five  years  of  the  three  fastest  steamers  afloat, 
and  two  even  faster,  when  constructed. 

Negotiations  with  the  Australian  Colonies  have  for  some  time  past 
been  carried  on,  which,  though  not  concluded,  will,  we  hope,  result  in 
those  countries  contributing  towards  an  extension  of  the  Imperial 
Navy,  and  maintaining,  as  an  integral  part  of  the  fleet,  an  Australian 
squadron,  in  addition  to  the  force  which  has  hitherto  been  stationed 
in  those  waters. 


CONCLUSION. 

The  past  year  has  been  one  of  unusual  activity.  Many  of  the 
changes  and  reforms  I  have  enumerated  have  been  prompted  and 
carried  through  by  the  personal  interest  taken  in  them  by  individual 
members  of  the  Board.  The  Heads  of  the  Departments  have  heartily 
co-operated  with  the  Board  in  their  endeavours  to  place  naval 
administration  on  a  more  business-like  and  efficient  footing. 
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What  has  been  done  makes  apparent  how  much  still  remains  to  be 
effected  before  the  condition  and  organisation  of  our  Navy  can  be 
said  to  be  thoroughly  satisfactory.  The  completion  of  the  large  iron- 
clads and  cruisers  mentioned  before  renders  that  portion  of  our 
fleet  more  efficient,  but  by  contrast  makes  still  more  apparent  the 
obsolete  and  unserviceable  condition  of  the  great  majority  of  our  gun- 
boats and  sloops. 

The  very  improvements,  that  recent  changes  have  made,  show  how 
large  a  field  for  reform  there  still  remains  in  parts  of  our  naval 
system  which  have  not  yet  been  touched. 

George  Hamilton. 

February  28,  1887. 


APPENDIX  I. 

Procedure  to  be  observed  with  regard  to  the  Preparation  of 
Designs  of  Her  Majesty's  Ships. 

1.  Cases  having  recently  been  brought  to  the  notice  of  my  Lords 
in  which  the  immersion  of  a  ship  when  complete  for  sea  will  be 
seriously  and  prejudicially  affected  by  reason  of  introduction  during 
construction  of  additions  and  alterations  to  the  hull,  machinery, 
complement,  armament,  &c,  the  procedure  hereafter  denned  is  to  be 
strictly  observed. 

2.  When  a  design  of  a  ship  is  required,  the  Controller  will  furnish 
the  Board  with  a  general  idea  of  the  class  of  vessel  required. 

3.  The  Controller  will,  after  conferring  with  the  First  Naval  Lord, 
and  obtaining  his  written  approval  as  to  the  speed,  armament,  com- 
plement and  sail  power,  if  any,  instruct  the  Director  of  Naval 
Construction  to  prepare  a  sketch  design  for  consideration  embodying 
such  features  as  may  have  been  decided  upon  by  the  First  Naval 
Lord  and  the  Controller. 

4.  The  Director  of  Naval  Construction,  after  conferring  with  and 
obtaining  the  opinion  in  writing  of  the  Director  of  Naval  Ordnance 
and  the  Engineer-in-chief  as  to  the  armament  and  machinery 
respectively,  is  to  prepare  a  sketch  wliich  shall  be  submitted  to  the 
Controller,  who  will  bring  the  same  before  the  Board. 

5.  If  the  sketch  design  is  generally  approved  by  the  Board,  orders 
will  be  given  by  the  Controller  that  the  design  is  to  be  worked  out 
in  detail,  or  modified  with  a  view  to  its  ultimate  adoption.  (The 
sketch  design  will  be  prepared  in  accordance  with  the  following 


Digitized  by  Google 


538  THE  NAVAL  ANNUAL. 

Board  Minute  of  the  21st  September,  1886,  relating  to  load 
draught.) 

6.  The  Director  of  Naval  Construction  will,  in  consultation  with 
the  Director  of  Naval  Ordnance  and  the  Engineer-in -chief,  complete 
the  design  and  submit  it  with  a  full  and  careful  description  of  the 
expected  qualities  and  capabilities  of  the  ship  for  the  concurrence  of 
the  Controller,  by  whom  it  will  be  sent  to  the  Secn-tary  for  circula- 
tion to  the  several  members  of  the  Board,  before  being  considered  at 
a  Board  meeting. 

After  a  design  has  been  approved  by  the  Board,  and  has  received 
the  Board  stamp,  not  any  alteration  or  addition  either  in  hull, 
machinery,  armament,  complement  of  men,  boats,  or  stores,  or  other 
details  shall  be  permitted  without  the  concurrence  of  the  Board. 

7.  The  Controller  shall  be  responsible  that  not  any  deviation  from 
the  dtsigns  approved  by  the  Board  shall  take  place  which  would  in 
any  way  affect  the  immersion  of  the  ship  when  completed  for  service. 
—(Board  Minute,  15th  February,  1887.) 

Revised  Method  of  Calculating  Load  Draught  op  Ships. 

The  load  draught  of  a  ship  is  to  l>e  regarded  as  the  draught  at 
which  she  will  float  when  laden  with  her  full  complement  of  sea 
stores,  water,  provisions,  ammunition,  coals,  &c. 

The  whole  quantity  of  coals  that  may  be  decided  to  be  necessary 
for  all  sea-going  and  fighting  requirements,  whether  carried  in  the 
bunkers  or  in  the  form  of  coal  protection,  is  to  be  included  in  the 
full  complement  at  the  load  draught,  and  the  particulars  of  a  design 
as  described  in  the  ordinary  legend  form,  or  in  any  other  manner,  are 
always  to  l>e  given  for  the  load  draught  as  thus  defined. 

The  full  sjH-.'d  of  a  ship  is  to  be  estimated  or  obtained  at  measured 
mile,  at  the  same  draught,  and  the  full  speed  at  sen  is  to  be  deter- 
mined by  the  average  speed  that  can  1*  maintained  over  a  continuous 
run  of  four  days  at  sea  when  the  vessel  is  laden  at  her  load  draught 
at  starting. 

The  legend  forms  that  are  used  for  stating  these  particulars  should 
l>e  corrected  so  as  to  distinctly  indicate  that  they  apply  to  the  fully 
laden  condition  of  a  ship.— (Board  Minute,  2lst  September,  1880.) 
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APPENDIX  IL 
Defects  of  Ships  in  Commission. 

Admiralty,  8.  TP.,  February  5,  1887. 

Sir, 

Numerous  instances  having  been  recently  brought  to  the 
notice  of  my  Lords  in  which  officers  in  command  of  Her  Majesty's 
ships  have  sent  to  the  dockyards  lists  of  defects  to  be  made  good 
which  contained  items  of  work  that  could  and  should  have  been 
undertaken  by  artificers  of  the  ships;  as  well  as  proposals  for 
alterations  of  a  nature  which,  while  not  adding  to  efficiency,  would 
fritter  away  money  which  might  be  more  profitably  applied,  my 
Lords  direct  the  attention  of  Commanding  Officers  to  Article  1220, 
p.  392  of  the  Queen's  Regulations,  and  impress  upon  them  the 
necessity  of  a  cessation  of  these  practices,  tending  as  they  do  to  the 
performance  of  unnecessary  work  in  the  dockyards,  which  ought  to 
be  devoted  to  maintaining  and  strengthening  the  fighting  efficiency 
of  the  fleet. 

2.  Having  thus  pointedly  called  attention  to  the  matter,  my  Lords 
expect  that  Commanding  Officers  will  realize  the  paramount  impor- 
tance of  the  ships  under  their  command  being  kept  as  free  from 
defects  and  ready  for  service  as  the  means  on  board  will  permit, 
requisitioning  from  the  dockyard  only  for  such  repairs  as  are 
undoubtedly  beyond  their  own  resources. 

3.  Attention  is  also  called  to  the  fact  of  ship's  books  having  been 
supplied  to  Captains  to  inform  them  of  the  previous  history  of  their 
ships,  thus  enabling  them  to  watch  and  influence,  as  far  as  possible, 
expenditure  on  repairs. 

4.  Any  failure  or  neglect  to  comply  with  these  directions  will  not 
be  viewed  with  indifference  by  their  Lordships,  and  will  influence 
their  decision  as  to  the  merits  of  officers,  and  their  fitness  for  the 
command  of  Her  Majesty's  ships. 

I  am,  Sir, 

Your  obedient  Servant, 

Evan  MacGregor, 

To  the  Commander-in-chief 

on  the  Station. 
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ENGLISH  NAVY 


Votes. 

• 

Estimates,  1887  88. 

• 

t 

Gross  Estimate. 

Appro- 
priations In 
Atd. 

Net  Estimate. 

A. 

] 

2 

3 
4 

5 
6 

7 

8 

9 
10 

•  • 
•• 

11 

12 
13 
14 

15 

16 
•• 
•• 

17 

I.  NdfBEHS. 

Total  Number  of  Officers,  Seamen,"! 
Boys,  Coastguard,  and  Royal  Marines/ 

.... 

Total  Numbers. 

62,500 

II. — Efkzctive  Services. 

Wages,  «fec,  of  Seamen  and  Marines  . 
Victuals  and  Clothing  for  Seamen  and) 

Admiralty  Office  .... 
Coastguard  Service  and  Royal  Naval) 

Scientific  Branch  .... 
Dockyards  and  Naval  Yards  at  Home) 

Victualling  Yards  at  Home  and  Abroad 
Medical  Establishments  at  Home  and\ 

Marine  Divisions  .... 
Naval  Stores  fur  Building  and  Repair- 
ing the  Fleet,  Ac,  Machinery  and 
Slrips  Built  by  Contract : 

Section  I. — Naval  Stores  .  . 
Section  II.— Machinery  and  Ships) 
built  by  Contract,  &o.     .  ./ 
New  Works,   Buildings,  Yard  Ma-) 
chinery,  and  Repairs      .       .  ./ 
Medicines  and  Medical  Stores,  &c.  . 
Martial  Law,  &c.  .... 
Miscellaneous  Services 

£ 

III. — Nox-EnrEcrrvE  Services. 

Half-pay,  Reserved  Half-pay,  and  Re-| 
tired  Pay  to  Officers  of  the  Navy  and| 
Marines        .       .       .       .  .J 

Military  and  Civil  Pensions  and  Allow- 
ances : 

Section  L— Military  Pensions  and 
Allowances  .... 

Section  IL— Civil  Pensions  and) 
Allowances    •       .       .  ./ 

£ 

Total  for  the  Naval  Service   .  £ 

• 

IV.— Extra  Estimate  for  Services 
not  Naval. 

Freight,  &c,  for  the  Army  (Conveyance) 

Balances  written  off  as  Irrecoverable) 
in  1885-6  ./ 

1              Grand  Total    .       .  £ 

£ 

3,063,739 
1,277,850 
215,820 
204,967 
135,946 
1  733  417 
71,900. 
65,930 
21,734 

1,377,000 
1,911,000 

560,325 

75,400 
11,500 
191,128 

£ 

123,039 
285,850 
4,520 
67 
27,146 
817 

OA  f 

100 
30 
34 

170,000 

•  *  •  • 

7,025 
19,300 

5,028 

£ 

2,940,700 
992,000 
211,300 
204,900 
108,800 
1  732  600 
71,800 
65,900 
21,700 

■ 

1,207,000 
1,911,000 

553,300 

56,100 
11 ,500 
186,100 

10,917,656 

642,956 

10,274,700 

801,412 

906,844 
829,337 

12 

44 

537 

801,400 

906,800 
328,800 

2,037,593 

593 

2,037,000 

12,955,249 
207,000 

•  •  •  • 

643,549 
41.900 

•  • 

12,311,700 

165,100 
•  • .. 

13,162,249 

685,449 

12,476,800 
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Estimates,  1S84-87, 

Difference  on  Net  Edtlmate*. 

Actual  Ordinary 
Expenditure, 
including 
Supplementary 

Votes. 

Great  Estimate. 

Appro- 
priations Id 
AM. 

Net  Estimate. 

Increase. 

Decrease. 

Estimates,  but 
exclusive  of 
"Egypt  " 

Total  Numbers. 

K  timbers. 

Numbers. 

•  •  •  • 

•  •   •  a 

61,400 

1,100 

•  •    a  a 

a  a    •  • 

A. 

£ 

8,021,635 

£ 

118,735 

£ 

2,902, 'JO0 

£ 

37.800 

£ 

a  -   •  • 

£ 

2,773,634 

i 

1 

1,246,800 

282,400 

964,400 

27,600 

•  •    .  • 

939,894 

2 

211,420 

4,520 

'    *  206,900 

4,400 

•  •   ■  • 

200,216 

3 

207,667 

67 

•  207,600 

a  a    a  a 

2,700 

192,554 

4 

134,688 

21,438 

113,200 

•  •    a  • 

4,400 

i  no 

r. 
«l 

1  730  317 

R17 

Oil 

l  T'M  son 

O     I  AA 
O  t  1UU 

.... 

1,670,432 

0 

70,700 

'  60 

70,700 

1,100 

..  .. 

71,248 

7 

67,060 

60 

67,000 

1,100 

68,380 

8 

21,734 

34 

21,700 

as    a  • 

20,797 

9 

1,421,000 

136,000 

•  * 

1,285,000 

a  ■    a  a 

78,000 

1,344,250 

10 

Sec.  I. 

2,476,300 

•  •  •  • 

2,476,300 

•  a    a  a 

565,300 

2,127,750 

Sec.  If. 

630,653 

6,953 

623,700 

•  a    a  a 

70,400 

637,373 

11 

87,060 

(i  4 Oft 
148,260 

18,960 

•  •  •  • 

5,060 

68,100 
q  Ann 

143,200 

0     1  flfi 
Ly  1UV 

42,900 

12,000 

•  a    •  a 

•  •   a  a 

67,649 
145,142 

12 
i'i 
14 

11,484,704 

595,104 

10,889,600 

119,000 

733,900 

10,377,817 

812,950 

50 

•  812,900 

• 

.... 

11,500 

817,190 

905,871 

71 

905,800 

1,000 

.. .. 

892,920 

Sec.  I. 

833,801 

501 

833,300 

4,500 

330,061 

Sec.  If. 

2,052,622 

•  622 

•2,652,000 

1,000 

16,000 

2,040,771 

13,587,320 

595,720 

12,941,600 

120,000 

749,900 

12,418,588 

374,200 

45,700 

328,500 

a  a  .  • 

163,400 

269,850 

17 

a  a  •  a 

.  •  .  . 

•  •  •  • 

a  a    ■  • 

a    .  • 

1,108 

13,911,526 

641,426 

13,270,100 

120,000 

913,300 

12,089,606 

Net  Decrease,  £793,300 
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STATEMENT  of  the  Principal  Points  of  Difference  between  the 
Estimates  of  1886-87  (inclusive  of  Supplementary  Estimate) 
and  those  for  1887-88. 


£ 

Wages  and  Allowances  of  Seamen  and  Marines  .    .    .    •  • 

.    •  . 

37,800 

Victuals  and  Clothing  for  Scaraon  and  Marines  

... 

27,000 

23,000 
24,100 

Royal  Reserve  of  Merchant  Cruisers  ........ 

13,000 

Admiralty  Contribution  on  completion  of  Dry  Dock  at  Esquimalt    .  . 

50,000 

DECREASES. 

£ 

Increase  in  anticipated  Receipts  from  Sales  of  Ships  •    •  . 

35,000 

48,000 

Machinery  for  propelling  Hor  Majesty's  Ships  

143,700 

440,100 

6,900 

23,400 

New  Works,  Buildings,  Repairs,  and  Yard  Machinery.    .  . 

70,400 

15,000 
163,400 

27,900 

968,800 

£793,300 

Note.— The  Expenditure  in  1887-88,  consequent  on  Leap  Year,  and  wngee  for  53  weeks 
coming  in  course  of  payment  in  that  year,  is  estimated  at  £32,633. 
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NUMBERS  of  Officers  and  Men  of  the  Navy,  Royal  Marines, 
Royal  Naval  Reserve,  Seamen  and  Marine  Pensioners 
Reserve,  and  Royal  Naval  Artillery  Volunteers. 


• 

Numbers  l*<nio 
J)ec.  1HH6. 

Fleet  Bbbyicb: 

87,467 

6,877 

8,914 

12,697 

Naval  Establishments  ox  8hore  : 

875 

inn 

193 

•HZ 

Boyal  Natal  Beskbtx  : 

18,271 
2,197 

0 

Royal  Natal  Abtxlleby  Volumtebrs: 

1,542 

84,075» 

Officers  on  the  Reserved  Half-Pay  List  . 

56 

Officer*  on  the  Retired  List  . 

•       »  • 

.  2.025 
2,081 

*  Note. — In  addition  to  this  number  all  Pensioners  whose  ngo  shall  not  exceed 
55  years,  are  liable  to  be  called  np  for  active  service  in  cute  of  war  or  any  emergency. 
The  number  available  may  be  taken  us  about  10,000. 
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NUMBER  of  Shits  and  Vessels  estimated  to  be  in  Commission  in 
1887-8,  compared  with  the  Number  in  Commission  in  1886-7. 


• 

• 

CLASS  OF  SHIPS. 

•  IN  COMMISSION.  • 

NUMBER 
More  or  Lew  on 
lrt  November.  ism. 

On 

1st  November, 

On 

l*t  November, 

STEAM  SHIPS 

Armour-plated  Shir*  . 
Frigates  . 
Corvettes  .... 
Torpedo  Ram 

Sloops  .... 
(iun  Vessels 

Gunboats  .... 
Miscellaneous  Vessels  . 
Despatch  Vessels. 
Troop  Ships  and  Troop  Store 
Ships      .       .  .1 
Indian  Troop  Ships     .  ./ 
Royal  Yachts 
Surveying  Vessel* 

■ 
• 

29 
1 
81 
1 
18 
17 
46 
26 
2 

7 

4 
4 

7 

« 

30 
1 

26 
1 
16 
■22 
48 
25 
2 

7  " 

4 
4 

SF 

9 

5 

2 

•  • 

•  • 

1 

- 

2 

1 

• 
• 

5 
2 

* 

• 

19] 

.. 

SAILING  VESSELS. 

Schooners  .... 
Training  Brigs  . 
Miscellaneous  Vessels  . 
Coast  Guard  Tenders  (l»t*\ 
lle\  en  ue  L  raisers;    .  ,) 

1 

4 

6 

19 

1 
4 

6 

19 

• 

* 

80 

30 

STATIONARY  SHIPS 

Flag,  Receiving,  Steam  Re-) 
tew,  and  Store  Ships  ./ 
Traiuiug  and  Drill  Ships 

15 

22 

15 

22 

• 

37 

37 

2C0 

188 

10 

8 

More  in  1887-8  . 

In  addition  to  the  Ships  and  Vessels  in  Commission  above 
specified,  there  will  be  a  larger  numl*ir  of  Torpedo  Boats  in  the 
Navy  in  1887-88  than  in  183G-87,  requiring  suitable  complement*. 
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LIST  of  New  Ships  and  Vessels  Estimated  to  be  passed  into  the  First  Reserve 

during  the  Years  1887-88  and  1880-87. 


1887-88. 


Benbow 
Howe  . 
Rodney 

Hero 

Warsptte  , 

Aurtralia  . 
Galatea 
Narcissus  , 
Orlando 
I'lHluunted 


I 


5 


I Armour-plated 
BarbetteShipa. 

/Armo  or- plated 
•\   Turret  Ship. 

I Armour-plated 
Barbette 
Cruiser. 


Armour-plated 
Cruisers. 


PE 


Severn  .  .jBecond 
Thames.  ./ 


UNPROTECTED  SHIPS : 


llacoon  . 
Serpent . 
Archer  . 
Brisk  . 


Fearless 
Porpoise 
Tartar  . 


Torpedo 


Torpedo  Gun- 


rasMhopper 

Sandfly 

Spider  . 

Bramble  .  ^Composite  . 
Wizard  .    J  Gunboats. 


10,000 
9,700 
9,700 


6,200 
8,500 


5,000 
5,000 
5,000 
5,000 
la  ,000 


3,550 
550 


1,630 
1,630 
1,630 
1,630 
1,630 

h 
% 

1,140 

450 
450 
450 
715 
715 


5 
K 


11,500 
11,500 
11,500 

6,000 

10,000 

8t500 
8,500 
8,500 
8,500 
8,500 


6,000 
5,700 


4,500 
4,500 
3,500 
8,500 
3,500 
3,200 
3,500 
3,500 

2,000 

3,000 
3,000 
3,000 
1,000 
1,000 


12 
10 
10 


10 

12 
12 
12 
12 
12 


1888-87. 


Name  of 


Colling-  /Armour-plated 
wood    .\Barbette  Ship. 

I Armour-plated 
Barbette  . 
Cruiser. 


12 
12 


G 
G 
0 
G 
G 
4 
0 
6 

8 

1 
1 

1" 
C 
G 


Mersey 


/Second  Class 

■v 


PARTIALLY  PR 


Arethusa 

Phaeton 

Ampuion 


8econd  Class 
cruisers. 


Mohawk  .1  Torpedo 

Scout  .  ./Cruisers. 

Alacrity  .iDt»patch 

Surprise  .  / 
Acorn  . 

q_.ii.~_  Composite 

Swallow  .  GunVci 


Curlew  .  ^Qun  and  Tor- 
Landrail  Jpedo  Vessels. 

Rattle-      (Torpedo  Gun- 
snake  .\boat. 


■  \  Composite 
iboutH. 


RatUer 

Wasp-.  JGunt 
Jackal  (late  Woodcock) 
Hearty  


a 

m 
T 


J9.150 
}9,150 

18,500 


,550 


u 


9,570 
7,500 

10,000 


-i  5 


10 
9 

10 


6,000  12 


3,750 

5,500 

10 

3,750 

5,500 

10 

[3,750 

5,500 

10 

fl,680 

3,500 

6 

U.480 

8,200 

4 

f 1,400 

3,180 

6 

U.400 

8,030 

6 

(  970 

1,380 

8 

1,130 

1,570 

8 

I  970 

1,230 

8 

(  955 

1,500 

4 

I  955 

1,500 

4 

}  450 

2,700 

1 

(  715 

1,200 

6 

I  715 

1,000 

6 

750 

814 

•  • 

1,300 

1,800 

4 

2  o 
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Summary  showing  the  Appropriation  of  Labour  and  Materals  on 


DOCKYARD  WORK. 

CONTRACT 

Votk  6. 

Wars  10. 
Section  I. 

Vote  10. 

ti.i  . 

IJockyarilR 

at  Home. 

• 

■Moctiineiy. 

Hulls,  *c. 
Building 

„  5? 
Contract. 

Steam 
Launches 

Ships  Building  in  Her  Majesty's! 

Dockyards  (including  Malta)  / 
Ships  Building  by  Contract 

TOTAL  Hew  Construction  . 

Ships  Refitting  for  Bdfafrfljfj£jgj 

Ships   Preparing    for!  Foreign ) 
Be-Commisaion       ./  Yards  J 

Repairs  to  Ships  in  Commission 
and  in  Reserve : 

Ships  of  Channel  Squad- 
ron 

Coast    Guard    Ships  Home 
(First  Reserve)  and  Yards 
Tenders  .... 

Ships  in  Steam  Reserve  > 

Harbour,  Gunnery,  and 
Training  Ships  .    .  Foreign 

Tugs  and  Yard  Craft  Yards 

Yachts  

Contingent  Work  . 

Total  Refitting,  Ac. 

£ 

569,940 
132,191 

£ 

10,000 

#  • 

£ 

679,085 
82,336 

£ 

363,404 
204,546 

£ 

578,600 

£ 

*  • 

10,000 

702,181 

10,000 

781,421 

667,950 

578; 600 

10,000 

189,268 

•  • 

}l83,000 

}  •• 

1 

m  • 

85,818 
86,732 

90,802 
26,980 

89,690 
20,000 

• 

•  • 

•  * 

•• 
. . 

«• 

•• 

•  • 

322,268  72,045 

236,472i 

Estimated  Total  Expenditure  on  New 


CLASS  OF  SHIP. 

1887-88. 

No. 

TOTAL. 

Armoured  Ships  .... 

Ditto  .    "Nile "and "Trafalgar" 
Protected  Ships  .... 
Partially  Protected  Ships 
Unprotected  Ships 
Torpedo  Boats,  1st  Class 

Ditto     .      2nd  „           .  . 
Steam  Launches,  &c. 
Superintendence  of  Contract  Work  . 

16 
2 
8 

•  • 

25 
20 
4 

£ 

538,223 
642,418 
893,702 

•420,762 
26,022 

7,092 
24,000 

8,700 

£ 

}  891,418 

iomis 

■  • 

sjsoo 

£ 

2,072,059  { 
393.702 

521,880 
26,022 
7,092 
24,000 
14,000 

TOTAL  . 

76 

2,060,918 

997,886 

8,058,886 

•  Includes  completion  of  a  new  Mooring  Lighter  at  Malta. 

i 


Liabilities  for  future  years,  under  Naval  Votes,  on 
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Shipbuilding,  Repairs  and  Maintenance,  and  Miscellaneous  Services. 


DURING  1887-88. 

Liabilities 

Estimated 

WORK.  fee. 

GRAND 

for 
Future 
Years. 

Expenditure 

for 

Section  IL 

TOTAL. 

Votk  6, 
and 

Guns,  *c, 
Chargeable 

Auxiliary 

Repairs,  fee., 
Conby 

Superinten- 

oi  contract 
Work. 

Gun 
Mounting* 

TOTAL. 
Votk  10. 
Section  n. 

Vote  10. 
Sections  1. 
and  11. 

»»  » 

>aTal 

Vote«. 

to 
Army 
Votes. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

14.120 

*  • 

}  14,00o{ 

180,216 

557,740 

1,816,765 

1,089,967 

640,172 

4,000 

•  • 

215,817 

1,026,963 

1,241,490 

423,885 

404,180 

18,120 

14,000 

896,033 

1,684,708 

3,058,265 

1,618,352 

1,044,352 

•  • 

•  • 

9,146 

9,146 

298,216 

61,574 

16,720 

•  » 

•  • 

1,000 

1,000 

63,293 

1,814 

1,128 

•  • 

•  • 

80,000 

30,000 

309,422 

*• 

30,000 

•  • 

|  10,146 

40,146 

670,931 

63,388 

17,848 

Construction  in  1887-88  as  compared  with  1886-87. 


1886-87.    (PROBABLE  ACTUAL.) 

CLASS  OF  SHIP. 
- 

No. 

Ordinary. 

Additional. 

TOTAL. 

15 
2 
4 
3 
25 
85 

•  • 

•  • 

•  • 

£ 

944,019 
387,186 
168,668 
5,015 
415,456 
201,715 

12,298 
10,000 

£ 

Jl,063,166 
• • 

153,404 
95,462 

•  • 

7,500 

£ 

2,394,371  { 

168,668 
5,015 
568,860 
297,177 

12,298 
17,500 

Armoured  Ships. 

Ditto  .    "NUb'1  and  "Trafalgar* 
Protected  Shipe. 
Partially  Protected  Ships. 
Unorotected  Ships. 
Torpedo  Boats,  lot  Class. 

Ditto           2nd  „ 
Steam  Launches,  Ac. 
Superintendence  of  Contract  Work. 

84 

2,144,867 

1,319,532 

3,463,889 

.  TOTAL, 

account  of  New  Construction    .       •  £1,513,352. 
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STATEMENT  of  the  Number  and  Description  of  Wobi 
the  several  Dockyards  at  Home. 


Blockmills 
Blockmakcrs 
Boilermakers 
Braziers  and  Tinmon 


Caulkers 


Messengers 
Oar  Machine 
Packing-case  Maker 
Paintera,  Glaziers,  &c. 
Pattern  Makers 
Plumbers  . 
Riggers  . 
Ropemakera 
Sailmakers 
Sawyers  . 


Shipwrights 


Wheel  wr  i  ghts 


Established  Men 
Hired  Men  of  all 


Number. 
17 
7 
147 
12 
5 

190 

56 
7 


37 
8 


7 
5 
18 
6 
1 
94 
21 
48 


2,895 


170 
10 
9 
17 

6,579 
12,525 


Total 


.  19,104 
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A  List  of' the  Armoured  and  Unarmoured  Fighting  Ships  of  England 

LAID  DOWN  TO  BlJILD  SINCE  APRIL,  1880. 


Bate. 

When  Laid 
Down. 

Rate. 

Name. 

Wham  T  -«IH 

Down. 

• 

1880. 

• 

IBM. 

Barbette  Ship  J 

Collingwood. 

12  July 

Vrmoiir-DlatfHi  Sttkcl  i 

Barbette  Ship  ./ 

Campcrdowu 

18  Deo. 

Steam  Cruiser 
»»      •  »• 

>»           •  n 

Leander 
Phaeton 
Aretliusa 

14  June 
14  June 
14  June 

Armour-plated  Steel  \ 
Barbette  Ship  ./ 

Armour-plated  Steel  \ 
Barbette  Sbip  ./ 

Armour-plated  Steel  1 
Barbette  Ship     .  / 

Benbow 
Howe  . 

1  Nov. 
7  June 

Composite  Sloop  . 

»»  n 

Satellite  *  . 
Heroine  * 

4  Oct. 
30  Aag. 

Rodney 

6  Feb. 

»         '  ♦» 

Composite  Gunboat 

Hyacinth  *  . 
Starling 

80  Aug. 
19  Aug. 

Composite  Gun  \ 
Vessel       .  ./ 

Acorn  • 

16  Oct. 

«  »» 

Stork  . 

19  Aug. 

1888, 

»»  i» 

- 

Raven . 
1881. 

19  Aug. 

Armour-plated  Steel  \ 
Barbette  Sbip    .  / 

Steam  Cruiser  (Steel) 

Anson  . 

Mersey 

24  April 
9  July 

Armour-plated  Steel"! 
Barbette  Ship  / 

Armour-plated  Steell 
Barbette  Ship  ./ 

Steam  Cruiaer 

( 'orvette  (Steel  andl 
Iron) .       .       .  / 

IuineripiiHo 

Wawpite  . 
Amphion  . 
Calliope 

10  Aug. 

23  Oct 
25  April 
1  Oct. 

Composite  Sloop 

Composite  Gun  \ 
Vessel       .  ./ 

Com  pod  to  Gun  1 

A,"  uu  ^.x-,  1  | 
V  t  ooC I           »           •  j 

Composite  Gun  \ 
Vessel       .       .  J 

Pylades* 
Mariner 

Reindeer 

Bacer. 

1  Jan. 

8  Jan. 

15  Jan. 

9  April 

Corvette  (Steel  and) 
Iron) .       .  ./ 

Calypso  . 

1  nept. 

Composite  Gun  \ 
vessel       .  .) 

Mclita . 

18  July 

Ooitii k jMit**  ^Iood  • 

»»  If 

»»  r> 

Royalist*  . 
Caroline  *  . 

21  April 
27  April 
24  Oct 

Armour-plated  Steel  j 
Turret  Ship  and\ 
Ram  .       .  .) 

1884. 

Hero  . 

21  April 

Composite  Gunboat 

Albacoro 

2  Sept 

Steam  Cruiser  (8teel) 

8evern 

1  Jan. 

Mistletoe 

2  Sept. 

»i  r> 

Thames 

14  April 

• 

»»  »» 

Watchful  . 

2  Sept 

♦ 

Forth 

1  Dec 

Composite  Gunj 
Vessel       •       .  / 

Dolphin  f 

10  Oct 

• 

• 

1885. 

Composite       Gun  i 
Vessel       .       .  J 

Wanderer  f  . 

10  Oct 

Torpedo  Cruiser  \ 
(Steel)      .       .  J 

Scout  . 

* 

8  Jan. 

Composite      Steam  \ 
Vessel       i       .  j 

Alec  to .  . 

16  Jan. 

Armed  Despatch  \ 
Vessel       .  ./ 

Alacrity  t  . 

14  Feb. 

Composite      Steam  \ 
Vessel      .  ./ 

Sphinx 

26  Aug. 

Armed  Despatch  \ 
Vessel  ./ 

Surprise  J 

14  Feb. 

•  Re-cla««itied  as  a  Corvette  by  A.  O.,  28  July,  1883. 
t  Re-classified  as  a  Sloop  by  A.  O.,  27  May,  1884. 

X  Alacrity  and  Surprise  were  not  intended  to  be  fighting  ships  when  first  laid  down,  but 
armaments  were  ordered  for  them  in  January,  1886. 
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A  List  of  the  Armoured  and  Unarmofjred  Fighting  Ships  of  England 
LAID  DOWN  to  ItuiLD  SINCE  April,  1880— continued. 


(Uto. 


Whfn  U\d 

Down. 


188*— «mtinw<l. 
Armed      Despatch}  ( 


Composite 
Vessel 


am.} 


Omjxwito 
Vessel 

un  and 
Vowel  (Steel) 


°°D} 

G  un  and  Torpedo  j 

Gun  and  Torpedo 
Vessel  (8toel) 

Armoured  Turret 
8hip  . 

Armoured     Turret  \ 
Ship  .       .       .  / 


'} 


Icarus . 

Swallow 

Curlew 


Armour 
Cruiser 

Armour  • 
Cruiser 
Armour 


»• 


Belted  \ 
Belted 


Armour 
Cruiaer 

Armour 


Belted  J 
Belted 


Renown 
Sans  Pareil 


Mohawk 


Serpent 
Tartar. 


GuLttcti 


Bel  ted  j 
Composite  Gunboat 

n  n 

Torpedo  Gunboat  . 


Lizard. 
Battler 
Wasp  . 
IUttleMiftke  . 


22  Sept. 
18  Aug. 

Uan. 
5  Jan. 
5  Jan. 

23  April 
21  April 


2 

2  March 

2  March 
2  Morel. 
9  No?. 
2  March 

21  April 

21  April 
27  April 

23  April 

23  April 

25  Aug. 
25  Aug. 
17  Aug 
17  Aug. 
-Not. 


1B86 


Torpedo  Cruiner 

Racoon  . 

1  Feb. 

Armour-Belted  \ 
Cruiser     .      .  / 

Immortalitr  . 

Armour-Belted  \ 
Cruiser      .       .  J 

Aurora  . 

1  Frk 

Ironclad  Turret 

Trafalgar 

IS  Ju. 

tt  n 

Nile  . 

8  AprJ 

Torpedo  Gunboat  . 

Sandfly  . 

19  April 

»t  »• 

Grtmehopper. 

27  Apnl 

Spider 

7  Jwm 

Composite  Sloop  . 

1  M*y 

Cruiser,  2nd  clas* 


Sloop  . 


»• 


1887. 

Medea 
Medti£i 
Ma^'irienne 
Manithon 


Nvmplie 
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SUMMARY  SHOWING  THE  AGGREGATE  COST  OF  CON- 
STRUCTION OF  EFFECTIVE  AND  NON-EFFECTIVE 
SHIPS  AT  PRESENT  ON  THE  STRENGTH  OF  THE 
ROYAL  NAVY,  UNDER  THE  YEARS  OF  THEIR  COM- 
PLETION. 
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SUMMARY  showing  the  Aggregate  Cost  of  Construction  of  Effective 

Navy,  under  the  years 


x  e 


CLASS  OF  SHIP. 


a.1 


No. 


Prior  to 


1.  EFFECTIVE 
SHIPS : 

COMBATANT: 
Armoured    ,  . 


Unprotected,  viz. : 
Frigate*  .   .  . 


•       •  • 


Torpedo  Cruisers 
Qnn- Vessels .  . 


.,  Cast} 

i  Despatch  Y<v»«eK» 

I  Ac.    ...  .J 


Torpedo  Boats, 


.} 


NON- 
COMBATANT: 
X    /Troop  and  Store) 
,1  Ships     .    .  .) 

jtSmalt 
(Tank-. 


Sle«m  ) 
a.  Turk,  \ 
,  Ac.  .  .) 


ft. ITOy-EFFEC- 
TTVE  SHIPS: 

i Ships  capable  ofi 
being  flitid.  but}  1,143,996 
not  ordered  .  .) 


{ ships  unfit  fur) 


3. 


CEIVINO,  Ac, 
SHIPS: 


4.  SHIP8  NOT 


377,964 


249,022 


626,976 

382,114 

■ 

136,143 


2,673,118  334,864 


438,728 


£ 

413,043 


46.992 


44,446 


I 

2 


2 


£  £      |  £ 

631,8171,647,480  371,415 


4U.4.HO 


4H5.720  46-.4H9 


2,159 


24,462 


572,297 


13,187 


Armoured 
Protected  . 
Partially  Protected 

•  • 

•  AJ 


7,924,118 


14,137 


48.469 


833,733  496,088  1,093,447 


31,879 
6,716 


1,676,078 


26.SU 


147, *05 


i 


£ 

714,367 


CM 


773,873367,718 


226,260 

133,817 


730,492 


7,<-31 


908.S29 


347,2 
26,367 


274.821 


59. 1*4 
7,761  79,799 


eo 

a 


771, 263  339, 167 


912,856 


353,432 


8,740 
80,768 


31,666 
64,069 


54,297 
52,607 


310,334 

•  * 

90,916 


I24,;c.u 


922,01) 

21 ,600 
87,2 


128,110 


16,230 


168,281 
156,953 


6,541 


664,671 


463.5 


36, 

61,121 


661,: 

101,(31 
60,621 


42,9:52 
42,486 


8.01* 


37,631 
6«,l<51 


3,002,6(11  1 ,011 ,972  996, 829 jl ,002,366  497,773jl ,322,496  768, 106,807,611 
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and  Non-Effective  Ships  at  present  on  the  Strength  of  the  Royal 
of  their  completion. 


s 


oo 

I 


X 

6X2,626 


£ 

1,461,069 


249,974 
103.4291  207,268 


t 


12.'), 913 


209,712 


228,267  165,05* 

155,439 

93,494  4K.961 

40,714  217,936 


1,036,029  2,186,231 


25,546 


367,2 


1,986 


1,652,400 


123,071 


276,637 


Jt 

414,434 


£ 

531,846 


368,177  122,681 


2t0,103 


224,062 


1,294,266  966,631 


126,617      3*. 598 


62,867 

•  • 

197,631 
61,606 


4,200 


4,992 


£  £ 

1,912,964  296,761      ..    630,015  1,210,683  2,227,662 
..     |226,305      ....    I       ..  j 
246,059*140,463  204,776  73, 644  1 ,120,116  189,630 


105,363 


53, M71  263,100 


91,979  116,962  32,783  65,584 
23,478  .. 

23,570  48,566  307,902 


2,403,413 


9,452 


S28.046  599,331  932,343  2,330,701 


23,000  53,603 


>  •  ■  . 


13,360      ..  12,869 


13, KOI 


15,260 


177,826 
223,306 
111,163 


165,691 


3,095,280 


Total 
Flptt  G*t. 


£ 

19,417,368 


a  05  "5 

.Expended    =3  §  | 
on  Vessels    a  «  •> 
not  yet  5-£§ 
Complete 


6,070,994 


•1,600,000 


(26,174.830 
t>l,600,000 

628,317 

447,627 


6,585,3»4 


3,269,606 


CSc 


£ 


1,303,259  3,213 


702  2,178,622  1,332 


H6I  976.H23  2 ,428 ,2t6;851 


046  065,693  932,343  2,396, 4<<; 

i  I  


746,780  y?,S3i 

•  •  pa 

766,991  ♦cr.rai 


3, 095,280 


ff:K:a}T-9Bi-'«|Jff*u,,,? 


•  It  Is  estimated  tbat  of  Uxlti  sum  about  £760,000  relates  to  vessel*  completed  prior  to  1885-86. 
(a)  Includes  £401,rxo  on  account  of  Nile  and  Trafalgar.  (6)  Include*  tlfi&tflW  on  account  of  Nile  and  Trafalgar. 
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STATEMENT. — Showing  the  First  Cost  of  each  Efpbctttb  Ship  of  *J* 

upon  K»»v 


Name  ok  Smr. 


AEMOURED 


Black  Prince 
Prioce  Albert 
Scorpion  .  . 
Witem  . 
Bclleropbou 
Vixen 
Minotaur 
Viper 
Agineourt 
Hercules 
Northumberland 
Penelope.  . 
Monnivh 
Audacious 
Inviuciblo 
Iron  Duke  . 
Sultan 
Hotspur  . 
Glatton  .  . 
Swiftsure 
Derastalion  . 
Gorgon 
Triumph . 
Rupert  • 
Alexandra 
Hydra 
("yclopg  . 
Hecate 
Shannon 
Tciuerairc 
Thundonr  . 
JJcllcialo  . 
Dreadnought 
Northampton 
Superb 
Inflexible 
Nelhou 
Neptune 
Orion 

Agumemnon 
Ajax  . 
CoIosaua  . 
Edinburgh  . 
Conqueror 
Colhmrwood 
Iraperieuse  . 

Total  Armoured 


1B66  7 


1887-8 


208,345  .. 

111,614   

118,76a    ..  , 

350,493'  .. 

50l 


18  70-1.. 1871 -2. 

r 


56,550 


478,300 
•  53,457 


.  483,003 
1  377,008 
i;m),g«o 

190,789 


371,415 


250,291 
249,203 
208,703 


♦  • 


374,777 
175,995 
,101 


»  ♦ 


-  ■ 


207.71S 


•  ■ 


3«»1 .43f 
141,254 


M97 


■  ■ 


■  • 


- 

•  ■ 


1*4  ~ 


Shiti?10!^  1  <4:W  • 728  4 13 •°43  531 ' 8,7  1  • 547 ' 4  K0 


PROTECTED 
SHIP: 

Poljrphciuua 

Total  Protected! 
Ship  .    .  ./ 


371,415714,257773,873,  267, 718 


771, 


— » 


- 
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yal  Navy  under  the  Year  of  completion,  with  the  subsequent  Outlay 

.TEBATIONS,  &C. 


"  1 

.877-8. 

1878-9. 

1879-80. 

1880-1. 

1881-8. 

1884-5. 

18*6^6. 

1880-7. 

Cost  after 
Completion 

Namk  ok  Ship. 

1882-3. 

(to  31  March, 

I860.) 

AEM0UEED 

•  * 

•  * 

•  • 

•  * 

•• 

£ 

•  • 

•  • 

•  ■ 

£ 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

£ 

- 

'■ 
•• 

- 

£ 

•  • 

•  • 

•  • 

•  • 

•  • 

£ 

•• 

*  • 

•• 

£ 

*  * 

£ 

£ 

•• 

.. 
" 
•• 
•• 

£ 

2  r  4 , 3d4 
45,087 
40,053 

Of  AlfhT 

241,699 
7,930 

8HIP8: 

Black  Prince. 
Prince  Albert. 
Scorpion. 
W  i>  em. 
Bellerophon. 
Vixen. 

■  • 

•  - 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

:: 

:: 

.. 

231,340 

11    i  in 

11,143 

AAA  iin 

202,11!) 
184,077 

Minotaur. 
Viper. 
Agincourt. 
Hercules. 

•  • 

•  • 

•  • 

■  ■ 

•• 

..  j 

•« 

20 1 , i i A 

Jxorthuinbermnil. 

■  ■ 

•  • 

•  • 

•  > 

*  ■ 

•  • 

•  • 

•• 

94,291 
203,011 

Penelope. 
Monarch. 

■  • 

•  • 

.  ■ 

•• 

182.U90 

a      i  • 

Audacious. 

•  • 

•  • 

•■ 

134,014 

Invincible. 

•  • 

)  M 

1 

•  • 

j  .. 

■« 

:: 

*  ■ 

•• 

•■ 

183,564 

Iron  Duke. 

•  • 

*  • 

- 

■  « 

•  • 

•• 

•  « 

.. 

178,623 
151,025 

Sultan. 
Hotspur. 

•  • 

•  * 

•• 

1 

41,018 

(  tluttlll). 

•  * 

i 

•  • 

•  • 

10 L  , 

Swiftsure. 

•  • 

•  • 

•  ■ 

105,346 

Devastation. 

.. 

•• 

•  • 

•  • 

•• 

25,941 

Gorgon. 

•  • 

•• 

•  • 

♦  • 

•• 

147,669 

1  riumpn. 

•  • 

•  • 

•  • 

•  ■ 

•  • 

•  • 

•  • 

•  • 

*  • 

•• 

1 

53.897 
63,  Ml 

Kui>ert. 
Alexandra. 

•  • 

•  • 

•  • 

•  • 

10,U47 

IT  I 

rlytlrii. 

i. 'V  clops. 

.DO  9  «06 

•• 

*' 

1  K  QUO 

"  * 

•  • 

•  • 

•  • 

•• 

b2, JH7 

Hecate. 

mo  '797 

•  • 

•  * 

.. 

1 

•  • 

•  • 

ICQ    1  Kft 

Sliannon. 

•  • 

•  • 

•• 

•• 

•• 

CO    it  A  a 

lemeraire. 

•  • 

■ " 

•  • 

mm  qai 

07, Jul 

Thunderer. 

267*,  197 
619,739 

•  * 

*  • 

•• 

20,0'J8 
42,925 

Belloisle. 
Dreadnought 

.. 

414'.434 

23,557 

Northampton. 

•  • 

•  • 

•  * 

•  • 

•  • 

•  * 

53^846 

•  • 

812,485 

V 

" 

•• 

28,316 
43,382 
12,651 

Superb. 
Inflexible. 

*  • 

*  • 

411,308 

Nelson. 

*  • 

•  • 

•  • 

•  * 

689,171 

12,588 

Neptune. 
Orion. 

*  ♦ 

•  • 

•  • 

*  • 

•  • 

296,761 

14,377 

*  • 

I 

•  • 

•  • 

•  • 

530*,  015 

10,465 

Agamemnon. 

*  • 

•  • 

*  » 

•  • 

548,398 

:: 

3,547 

Ajax. 

•  • 

•  • 

•  « 

•  ■ 

662,190 

.. 

4,987 

Colossus. 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

662,773 

152 

Edinburgh. 

m  • 

•  • 

•  • 

•  • 

*  ■ 

399,919 

884 

Conqueror. 

m  * 

•  • 

•  • 

•  • 

•  • 

•  • 

U27,375 

974 

Colling  wood. 
Imperieuse. 

•  • 



537,595 

3,120 

Gl,0€9 

886,918 

414,434 

531,846 

1,912,9*34 

296,761 

— 
530,015 

1,210,583 

2,227,662 

•  • 

(Total  Armoured 
\  Ships. 

FEOTECTED 

•  • 

•  • 

•  • 

•  • 

•  • 

226,305 

•  ■ 

•  • 

•  • 

42,178 

SHIP: 

Polyphemus. 

•  • 

*  ■ 

•  • 

"  i 

•  • 

226,305 

•  • 

•  • 

•  • 

•  • 

/Total  Protected 
\  Ship. 
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Name  of  Ship. 


1 

ltSS-70. 

1870-71. 

1874-75. 

1875-76. 

1876-77. 

| 

1677-76.  1676-76.  1176* 

1 

! 

I  * 

■  :: 

£  £ 

1 

•  • 

1 

.  •                      •  ■ 

■ 

•  • 

•  * 

•  • 

•  i 

123,913 

•  • 

1 

11S."' 

PARTIALLY  PRO- 
TECTED SHIPS : 

Com  us.  . 
Carygfbrt  . 
Champion . 
Curacoa 
Cleopatra  . 
Constance. 
Conquest  . 
Hcmint- 
Satellite  . 
Canada 
Hyacinth  . 
Rapid .  . 
Cordelia 
Caroline  . 
Royalist  . 
Calypso 
Leander  . 
Atnphion  . 
l'hoetoti  . 
Fyladc* 


Total  Tartially \.. 
Protected  8hi].»/~ 


UNPROTECTED 


Frioates^ 
Inconstant  . 
Raleigh .  . 


■  • 


1*1.7 


Total  Frigates  £ 


CoBVETTES— 
YolagO  . 

Active  . 

Briton  . 

Thalia  . 

Diamond 

Opal 

Rovt-r 

Happhire 

Tourtiutlinu 

Ruhy  . 

Turqoi>i»e 

Knvrald 

<»urn<t  . 

Lbi^chulitt 


22G.2G0 


210,234 


219,974 


210,234 


249.974 


1J3.913 
 - 


132,817 


132.102 

«C,726 
7.'.,  993 


-  ■ 
- 


85,770 
102,824 
178, 033: 

86,899, 


i  :: 


*  • 


i  103,429 


102.024 
105.244 


107,424 
102.1 


Total  Conrcttea  .     132.S17  274, «21 


453,52^  103,429j  207,2t», 


,712  t*.* 
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continual. 


1880-81. 

1881-88. 

1882-83. 

1883-84. 

1884-85. 

1885-86. 

1886^7. 

Co«t  after 
Coiuplpllon 
(to  31  March. 

IBM.) 

Name  of  Ship. 

£ 

122,681 

£ 

•  • 

•  • 

•  • 

.. 

123,015 
123,044 

;; 

£ 

72,397 
68,056 

£ 

131,565 
73,210 

•• 

£ 

73^644 

£ 
■• 

130,875 
80,800 
78,343 
165,552 
191,882 
201,658 
188,937 
82,071 

•  • 

£ 

•  • 
>  i 

•  • 
■  • 

•  • 

•  • 

•  ■ 

•• 

•  • 

•  • 

•  • 

•  • 

•  ■ 

•  • 

•  • 

•  • 

189^630 

£ 

47,595 

12,556 
8,090 

10,207 
7,495 
8,050 

10,618 
457 
2,106 
5.466 
2,649 
1,867 
2,221 
3,773 
1,883 
3,562 
8,947 
2,692 
2,460 
1,693 
2,127 

PARTIALLY  PRO- 
TECTED SKIPS: 

Comns. 
I  Carysfort. 
Champion. 
Curacoa. 
Cleopatra. 
Constance. 
Conquest 
Heroine. 
Satellite. 
Canada. 
Hyacinth, 
li  lipid. 
Cordelia. 
Curoliue. 
Royal  bit. 
Calypso. 
I-eander. 
Amphion. 
Phaeton. 
Pylades. 
Aretbusa. 

Total  Partially 
Protected  Ships. 

UNPROTECTED 
SHIPS: 

Frigates — 
Inconstant 
Raleigh. 
Shah. 

Total  Frigates. 

Corvettes — 
Tola  go. 
Active. 
Briton. 
Thclia. 
Diamoud. 
Opal. 
Rover. 
Sapphire. 
Tourmaline. 
Ruby. 
Turquoise. 
Emerald. 
Garnet. 
Bacchante. 

Total  Corvettes. 

122.681 

246,059  140,453 

204,775 

73,644 

1.120.118 

189.630 

•  • 

•  • 
>  • 

•  ♦ 

*  • 

•  • 

•• 

•  • 

•  • 

•  * 

•  • 

•  • 

•  ♦ 

•  • 

•  • 

•  * 

115,597 
137,979 
39,504 

*  * 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 
■  • 

•  • 

•  • 

•  • 

•  • 

•• 

93,412 
104,534 
50,189 
57,724 
38,407 
46,807 
58,309 
40,278 
49,681 
44,281 
40,778 
48,289 
18,775 
47,719 

2  p 
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STAT1 


Name  or  Shits. 

1866-67. 

1867-68. 

1868-89.  1871-71. 

1878-74. 

1874-76. 

1876-7S- 

UNPROTECTED 

1 

i 

8  H  IPS  —continued. ' 

£ 

£ 

£  - 

£ 

£ 

£ 

Si  oops  

*  • 

•  • 

•  ■ 

47  110 

1           •  • 

Vlviiif  Filth 

•  • 

■  • 

»  • 

*  • 

'  'ourej    •       •  • 

•  • 

•  • 

•  • 

a  ruvoii  •      •  • 

•  * 

i 

•  • 

•  - 

•• 

•  • 

•  * 

J.   Oil  ^  U  111             .  * 

Wild  8  wan 

'»  till  • 

•  • 

•  * 

*  * 

•  ■ 

•  • 

■  ■ 

-  • 

•  • 

•  • 

•  * 

• 

(  V>rrnorfLtit 

*  • 

•  ■ 

•  ■ 

•  • 

•  - 

Dragon  .    .  . 

■  • 

1 

-  • 

(raDOOt  .     .  . 

•  • 

1 

•• 

Miranda     .  . 

•  ■ 

•  • 

M 

Keipieglv     .  . 

•  » 

•  * 

:: 

•  • 

■  • 

Mutine  .    .  . 

Kingfisher  . 

- 

•  • 

Dolphin     .  . 

•  • 

•• 

:: 

•  - 

Mariner 

•  • 

-  • 

Wanderer  .  . 

•  • 

•  • 

Reindeer 

*  • 

•  • 

- 

Racer  . 

•  • 

*  • 

■  - 

•  • 

Aoorn  . 

•  • 

•• 

** 

*  - 

•  • 

Icarus  .    .  . 

•  • 

•  • 

•  • 

•  • 

*  • 

Swallow     .  . 

•  • 

•  ■ 

Total  Sloop*. 


ToKPEIX) 

Scoot 


Total  Torpedo)  £ 
Cruisers     .)  ~ 

Ovh  Vkmxu — 
Sylvia  . 
Myrmidon 
Midge  . 
Frolic  . 
Woodlark 
Ready  . 
Rilleman 
Lily  . 
Condor  . 
Falcon  . 
Flamingo 
(iriffon  . 
A 1  serine 
Linnet  . 
Humbler 
lUngcr . 
Swift  . 
Curlew  . 


•  • 

90.016 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  •                      •  •                      •  ■ 

1 

•  a                               •  •                               •  • 

•  • 

•  «                       •  - 

• 

•  •                 •  •                 .  •                •  .                 - . 

44,446 


40,480 


21.879 


25,843 
33,341 


26,709 
27,588 


-  - 


I 


Total  dun 
V 


£  .  44,446  ,  40,460 


-  ■ 


21,879  :  59. 1S4  51.297 


36.6C1 
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continual. 


1 

j 

Coat  after 

18T7-78. 

187&-79. 

1880-81. 

1881-82. 

1883-84. 

1884-88. 

1886-87., 

Completluu 
to  31  March, 
188*.) 

Name  or  Ships. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

UNPROTECTED 
8HIP8— continued. 

56,155 
60,431 
55,800 
55,871 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

-  • 

-  * 

i 

-  • 

•  • 

•  • 

53,884 
53,884 
57,290 

•  * 

•  • 

■  • 

•  • 

■  a 

•  • 

•  • 

•  • 

•  • 

•  • 

•*  i 

•  • 

•  • 

•  • 

•  • 

52,867 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 
-  • 

•  • 

•  • 

•  • 
■  • 

•  ■ 

•  • 

■■  1 

53,025 
52,338 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

a  • 

a  a 

•  • 

•  • 

•  • 

•  • 

•  • 

53,871 

•  a 

•  • 

•  • 

•  ■ 

•  • 

** 

•  • 
»  • 

•  4 

•  - 

•  • 
a  a 

47,087 
57,082 

go  QUO 

•tb ,  ZM 
55,052 

11  CAT 

-  • 

a  • 

•  • 

•  • 
a  ■ 

•  • 

•  • 
a  • 

•  * 

•  • 
a  a 

•  • 

58,034 
57,721 
62,071 

15,791 
20,693 
26,570 
26,265 
28,913 
33,277 
23,598 
11,132 
23,740 
2,940 

14,8*9 

4,234 
6,124 
2,367 
2,478 
1,683 
2,254 
1  804 
943 
615 
314 

Sloops — 
Egeria. 
Flying  Fi»h. 
Osprey. 
Pelican. 
Penguin. 
Wild  Swan. 
Cormorant. 
Dragon. 
Gannet. 
Mirander. 
Espiegle. 
Mutine. 
Kingfisher. 
Dolphin. 

Wanderer. 
Reindeer. 

Acorn. 
Icarus. 
Swallow. 

228,257 

165,058 

52,867 

105,363 

53,871 

263,100 

177,826 

•  • 

Total  Sloop*. 

*  « 

•  • 

♦  » 

•  * 

•  • 

•  * 

a  • 
■  • 
•  • 

a  « 
•  • 

•  • 

•  • 

•  a 
a  • 
a  • 

91,196 
66,371 
65,741 

73 
1 

Torpedo  Cbuisebs 
Scout 
Fearless. 
Archer. 

fTotal  Torpedo 
\  Cruisers. 

•• 

•  ■ 

•  • 

223,308 

a  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  * 

37,791 
39,977 
38,265 
39,406 

•  • 

•  • 

•  • 
*• 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  a 
■  - 

•  • 
-  * 

•  • 

•  • 

•  • 

•  * 

■  a 

•  • 

•  • 

•  ♦ 

•  • 

a  • 

•  • 

•  a 
a  • 

*  * 

1  40,710 
;  38,211 
'  40,830 
40,844 
37,036 

a  • 

•  a 

•  * 

•  * 

•  • 
■  • 
a  * 

•  • 

- 

•  • 

•  • 

•  • 

•  • 

•  • 

•  > 

•  • 

•  • 

a  • 

•* 

•  • 
a  • 

•  • 

•  * 

•  • 

•  • 
a  a 

•  • 

•  • 

•  • 

•  • 
a  • 
a  • 

•  • 

•  • 

•  • 
a  • 
a  • 

•  • 

•  • 
■  • 

•  • 

.. 

a  • 

-  • 

•  • 

•  • 

•  • 

a  • 

•  • 

*• 

•  • 

a  • 

a  a 
a  • 

•  • 

•  * 

•  • 

a  • 

•  • 

56,295 
64,868 

51,692 
40,472 
20,637 
22,399 
28,407 
27,990 
27,893 
19,994 
9,206 
9,875 
I  6,172 
1  5,646 
689 
2,463 
13,146 
4,767 
3,170 
349 
1 

Gun  Vessels — 

Svlria. 

Myrmidon. 

Midge. 

Frolic. 

Woodlark. 

Ready, 
j  Rifleman. 

LUy. 

Condor. 

Falcon. 

Flamingo. 

Griffou. 

Algerino. 

Linnet 

Rambler. 

Ranger. 

Swift. 

Curlew. 

Landrail. 

/Total  Gun 
\  Vessels. 

jl55,439 

•  • 

197,631 

•  • 

a  • 

111,163 

1 

2  P  2 
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Statement 


Naxjs  of  Suir. 

1868-69. 

1870-71. 

1871-72 

1872-73. 

1878-74. 

187^76. 

1877-7*. 

TJNTB.OTECTED 

U  XI  X  X*V  A  A_j  \j  A 

SHTPH  -rnniintLfili. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Gcn  Boats— 

15,912 

Goshawk    .  • 

•• 

•  • 

•  • 

•  * 

Merlin  .    .  . 

** 

15,743 

*  • 

Artel     .  . 

•• 

18  478 

* 

Swinger     .  . 
Acpnyr  .  • 

»■ 

•  • 

1 1  W^W 

1  V  f  ©or* 

■  ■ 

•• 

•  • 

18.241 

19,837 
19,487 

*  • 

Cygnet  .    .  . 
Express . 

•• 
*  • 

•• 

*  • 

•  • 

•  * 

•  ■ 

•  • 

mall.iru. 

•  • 

* 1 

•  • 

21,797 

Firm 

•• 

•• 

•  • 

24.437 

Foraiter     .  . 

•• 

•• 

..     1  .. 

•  • 

24,373 

Forward    .  . 

•• 

" 

•  • 

" 

•  • 

Foxhound  . 

•• 

•• 

•  • 

•  • 

22,410 

Firubrnnd  .  . 

■« 

•  • 

•  • 

•Firefly  .    .  . 

" 

•  • 

*  • 

-  - 

A         •  11  Mr  1  VI                   •  • 

■ . 

•  • 

Bullfrog      .  . 

•• 

•  • 

*  • 

•  • 

Wrangler    .  . 

•• 

•  • 

•  • 

•  •                      •  ' 

F.*jxHr  .    .  . 

*  • 

Uuvt-n  . 

•  • 

•  • 

i: 

Starling 

•  • 

•  • 

Stork    .    .  . 

*  • 

•  • 

Cockchafer 

•  • 

•* 

•  • 

Mistletoe    .  . 

*  * 

-  ! 

Watchful   .  . 

Total  Gun  Boats  £ 

•  • 

•  • 

•  • 

31,655 

52,607 

61,121 

93.484 

Guw  Boats,  CoA»r 

DarcNci — 

Staunch 

6,719 

•  * 

•  • 

*  ■                       -  * 

Plucky  .    .  . 

7,751 

•  • 

1 

Arrow 

8,169 

•  • 

#  a                                    •  - 

Blaxer  . 

8,756 

•  » 

Bloodhound 

8,692 

•  ■ 

Honetta.    .  . 

..      j  8,103 

■  •                                    -  • 

Bustard.     .     .  1 

8,w;> 

•• 

Kite  

8,471 

•  » 

>L.Utiff  

8,759 

8courge 

10,161 

*  • 

Suake  .  . 

10,149 

Rndgcr .    .  . 

•  • 

8,954 

•  • 

Bulldog.    .  . 

•  • 

9,0.V.» 

•  • 

Fidget  .    .  . 

•  • 

9,006 

Pickle  .    .  . 
I'iko     .    .  . 
Snap     .     .  . 

•  • 

8.98H 

.  - 

•  • 

9,o*; 

8,988 

•  • 

-  > 

•  ■ 

Gun  Boat*,  Coast} 

54,059 

Defence,  carried  \ 

6,719 

7,751 

79,799 

•  • 

•  * 

*  • 

for  ward    ,    .  1 
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continued. 


Cost  after 

±o  to-  tv. 

1  Ho  1-OjC. 

1883-83. 

188S-84. 

IQOV—O  J* 

Completion 
(to31  March, 

p 
** 

Zr 

*9 

Pfll*  O      Willi  n  iccu. 

Gun  Boats — 

•  • 

•  • 

*  * 

•  • 

•  • 

•  # 

13,955 

Goshawk. 

•  • 

•  • 

•  • 

•  • 

•  * 

•  • 

24,331 

Merlin. 

*  * 

•  • 

•  • 

•  ■ 

•  • 

•  • 

11,194 

Ariel. 

•  • 

•  • 

>  • 

•  • 

16,059 

Swinger. 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

15,907 

Zephyr. 

•  • 

*  • 

*  • 

•  • 

•  • 

•  • 

8,760 

Cygnet. 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

16,0% 

Exprewt. 

•  • 

•  • 

•  • 

•  ■ 

t  • 

•  • 

15,205 

Mallard. 

•  • 

•  • 

*  • 

•  • 

•  • 

5,564 

Firm. 

•  • 

•  • 

■  # 

■  • 

•  ■ 

4,730 

Forester. 

•  * 

•  • 

♦  • 

*  • 

•  • 

12,544 

Forward. 

•  • 

•  • 

•  • 

•  • 

•  • 

3,076 

Foxhound. 

24  575 

•  • 

• « 

•  • 

•  • 

12  770 

Firohrfttiil 

24,386 

•  • 

•  • 

•  • 

10,728 

Firefly. 

•  • 

a  * 

•  • 

•  • 

•  • 

9J  f  *»4sl7 

•  • 

24,122 

•  • 

•  • 

•  • 

2,223 

Bullfrog. 

•  • 

22,487 

•  • 

•  • 

•  # 

*  • 

2,369 

(trappier. 

•  • 

OO  7 07 

*  • 

•  • 

•  9 

*  * 

Wrftii  trl  <»r 

•  • 

•  • 

OO  GO** 

•  • 

•  ■ 

•  • 

•  • 

oo  ru.fi 

* » 

•  9 

•  • 

7X1 

X  Ml  V  CiJ. 

•  • 

•  • 

200. 

•  • 

•  • 

1  fill 

■  -  W>1  Alt!  t  » 

•  * 

•  • 

0<i  om 

*  • 

■  • 

•  • 

747 

RtorV 

9.J  \AJA  Ik  • 

•  • 

•  • 

OO  OQ| 
t-t>  ?  OO  1 

*  • 

1  191 

VAA.  1\  L.  LUal  C  I  ■ 

•  • 

•  • 

OO  7QO 
OA j /OO 

•  • 

*  * 

1  379 

1  ,  Ola 

A  1  rift  lYiTfl 

•  • 

•  • 

•  • 

O0,vo/ 

*  * 

%f  t  a  tl  flt  a** 

•  • 

•  • 

•  • 

QO  K07 

•  • 

no  i 

01  07Q 

on    IT  DO 
Ot,  *  i  OO 

Gun  Boats,  Coast 

Dkfenck — 

•  • 

•  1 

•  • 

♦  • 

•  • 

5,299 

Staunch. 

*  • 

•  • 

•  • 

5,789 

Plucky. 

•  • 

•  • 

♦  9 

•  • 

5,208 

Arrow. 

•  • 

•  • 

*  • 

•  • 

•  • 

ft  In 

•  • 

•  • 

•  • 

•  • 

•  • 

11,012 

Bloodhound. 

•  • 

•  * 

•  • 

•  • 

•  • 

2,839 

Bonetta. 

■  • 

■  • 

•  • 

•  • 

•  • 

2,633 

Bustard. 

•  • 

•  * 

•  • 

•  * 

•  • 

3,574 

Kite. 

• » 

•  • 

■  • 

•  * 

•  * 

•  t 

J>lu£tin. 

•  « 

*  • 

•  » 

3,499 

Scourge. 

•  • 

•  * 

•  • 

•  • 

•  • 

*  • 

5,675 

Snake. 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

1,319 

Bulger. 

•  • 

•  * 

•  • 

•  • 

•  • 

•  • 

3,010 

Bulldog. 

•  • 

*  • 

*  • 

•  • 

•  • 

•  • 

1,264 

FidgeL 

•  • 

#  • 

•  • 

1,644 

Picklr. 

•  • 

•  • 

•  • 

3,229 

Pike. 

•  • 

•  • 

2,809 

Snap. 

(Gun  Boats,  Coast 

•  • 

•  * 

•  • 

■i 

•  • 

•  • 

<   Defence,  carried 

(  forward. 
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Statement 


Namx  of  Smr. 


195,5-56. 


IB 63  64. 


1865  66. 


1868-69. 


1870-71. 


- 


1871-72.  1872-73.  1873  74-  ItT*  75 

1 


UNPROTECTED 

8  H I P8 — continued. 

Qvs  Boats,  Coaot 


Brought  forward 

Ant. 
Cuckoo 
Hyronu 

Medina 
M«-dwav 

IX  t;  . 
Don  . 
£ak . 
Kubriim 
Sluncy 
8pey 
T*y  . 
Teoa. 
Trent 
Tweed 
Gadfly 
Griper 
Fiochcr 
Tickler  . 
Ikmocer 


Total  Gun  Boats,  \ 
Coast  Defend.  / 


DESPATCH     V  Xf- 

tH'AS— 

lift  .    -    .  . 


Alacrity  .  . 
Surprise 

F addle  Despatch 

Yecklls — 
Knohantri"*  . 


Yachts — 
Durt  (purchased) 
Imogeno  (pnr-\ 
chasedinlH84)J 

F addle  YlCHTS — 
Victoria      and  i 


•  ■ 


6,719 


£ 

7,751 


79.799 


•  * 


♦  • 


6,719  7,751 


Albert 


136,441 


Despatch  Vessels) 

Ac  ,  curried  for-}  136,441 
wiird  . 


49,»*5 


46,5*t»'J 


79,799 


10,969 
10,970 
10,970 
10,945 


■  • 
•  * 


54,059 


49,<W5  1  46,  [>'.»'.' 
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1877-78. 

1878-79. 

1870-80. 

1881-82. 

1882-83. 

1883-84. 

1886-87. 

Cost  after 
1  Completion 
(to  31  March, 
1836). 

Name  or  Ship. 

UNPROTECTED 
SHIPS — continued. 

£ 

•  • 

£ 

•  • 

£ 

£ 

♦  • 

£ 

£ 

£ 

•  * 

£ 

•  • 

Gcn  Boats,  Coast 
Brought  forward 

20,468 
20,246 

•• 

« 

•  • 

•  • 

•  • 

•  • 

•  • 

21,993 
22,058 
21,112 
21,591 
21,652 
22,397 
21,863 
22,269 
21,323 
21,580 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

11,941 
11,808 
11,931 
11,820 
• . 

•  • 

•  • 

•  • 

•  • 

•  • 

■  • 

•  • 

•  • 

•  • 

•  • 

•  • 
»■ 

■  • 

•  • 

•  • 

•  * 

•  • 

•  • 

•  • 

11,742 
11,786 

M 

•- 

M 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  ■ 

•  • 

•  • 

•  • 

•  " 

•  ■ 

•  • 

•  • 

•  • 

•  ■ 

•  • 
■  • 

•  • 

2,265 
3,956 
1,581 
1,876 
5,367 
6,058 
5,594 
5,671 
6,117 
4,793 
3,311 
1,890 
4,380 
1,965 
5,556 
5,352 
1,579 
1,158 
1,578 
1,239 
1,524 
1,498 

Ant. 

Cuckoo. 

Hya>na. 

Weazel. 

Medina. 

Medway. 

Dee. 

Don. 

Eak. 

Sabrina. 

Slaney. 

Spey. 

Tay. 

Tees. 

Trent. 

Tweed. 

Gadfly. 

Griper. 

Pincher. 

Tickler. 

Bouncer. 

Insolent. 

40,714 

217,838 

47,500 

23,478 

•  * 

•  • 

• » 

|  Total  Gun  Boats, 
\   Coast  Defence. 

Despatch  Ves- 

•  • 

•  • 

•  • 

•  • 

•  * 

•  • 

224,052 

»  • 
•  • 
• 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

234,860 

•  • 

•  • 

•  • 

82,762 
82,929 

29,438 
16,009 
212 
443 

Iris. 

Mercury. 
Alacrity. 
Surprise. 

•  • 

•  • 

■  • 
•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  * 

•  • 

•  ■ 

•  • 

73,603 
46,321 

Paddle  Despatch 
Vessels — 
Enchantress. 
Helicon. 

•  * 

•  • 

•  * 

•  • 

*  • 
>  * 

•  • 

•  • 

•  • 

•• 

•  • 

15,229 

•  • 

18,023 

•  • 

•  • 

•  • 

•  • 

•  • 

1,361 
1,270 

300,671 
111,633 

X  AC  HTo  1 

Dart  (purchased). 
I  Imofjene  (pur- 
\   chased  in  1884). 

Paddle  Yachts— 
(  Victoria  and 
{  Albert. 
Osborne. 

•  • 

•  • 

224,052 

•  • 

15,229 

252,883 

165,691 

•  • 

|  Despatch  Vessels, 
I    &c,  carried  for- 
1  ward. 
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STATiaay 


Name  or  Ship. 

1823-4. 

iaae-7. 

1846-7. 

1848-9. 

1849-50. 

1854-5. 

1855-6. 

1 

UNPROTECTED^ 

Despatch  Vessels 
— continued. 

Brought  forward . 

£ 

•  • 

£ 

•  • 

£ 
•  • 

£ 

•  • 

£ 

•  • 

£ 

£ 

136,441 

£ 

49,085 

£ 

Special  Sebvick 

Screw — 

Paddle— 

■ 

Paddle  Small 

1 

• 

■ 

Sprightly .    .  • 
Wildfire   .    .  . 

Cockatrice 
Triton.    .    .  . 
Alec  to  . 

TOBPEDO  VEtetL— 
\  I'euviua  . 

10,429 

•  • 

•  • 

9,658 

•  • 

•  • 

•  • 

•  • 

•  • 

17,193 

•  • 

•  • 

•  • 

19,*448 

•  • 

•  • 

•  • 

•  • 

•  • 

6,168 

•  • 

•  • 

•  • 

•  • 

•  • 

•  * 

•* 

•  • 

•• 

t  ■; 

i 

•  - 

•  • 

•  • 

•  • 

•  • 

> 

: 

Total     Despatch  \ 
VeeteKAc.  ./ 

10,429 

9,658 

17,193 

19,441 

6,168 

•  • 

136,144  49,C83!  46.99* 

TKOOP  AND  STORE 

A  a*  W  A    A*       m>0    WAV  AV 

SHIPS. 

i 
1 

Himalaya  (pur- 1 
i-haaod)  .     .     .  » 

Orontet    .    .  . 

Tamar.    .    .  . 

Wye  (purchased) . 

Aa>i«tu»ce     .  . 

Huinbur  (pur-i 
chuaed  in  1878)  f 

Tyne  (purchased  i 
in  187*i)     .  I 

j 

•  • 

•  • 

•  * 

•  • 

•  • 

■  • 

•  • 

■  • 

•  - 

•  « 

•  • 

•  » 

•  • 

•  • 

•  • 

•  • 

i 

■  ■ 

i 

•  • 

•  • 

i 

■  • 

i 

•• 

•  • 

•  • 

•  • 

•  • 

•  • 

130,000 

•  * 

-  * 

•  • 

•  • 

■  • 

■  • 

•  • 

•  • 

124,117 
1*7.997 

■  ■ 

-  • 

•  • 

•  - 

.     *1  4* 

-  i 

» *  * 

i 

Total  Troop  and  \  ~ 
Store  Shipt  /  * 

*  • 

1 

•  • 

130,000 
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continued. 


1874-5. 

1875-6. 

1878-9. 

1879-80. 

1880-1. 

1881-8. 

1882-3. 

1883-4. 

1888-7. 

Cost  after 
Completion 
(to  31  March. 
1886). 

Name  of  Shit. 

£ 

105,919 

•  • 

•  * 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

18,405 

£ 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

£ 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

£ 

224,052 

*• 

•  • 

•  * 

•  • 

•  • 

•  * 

£ 

•  • 

29,225 

•  • 

•  • 

•  • 

•  • 

32,381 

•  • 

•  • 

•  • 

£ 

•  • 

•  • 

•  • 

23,570 

•  > 

•  • 

15,229 

*  • 

33,336 

•  ♦ 

£ 

252,883 

•  • 

55,019 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

£ 

165,691 

•  a 

•  • 

•  • 

£ 

•  • 

6,297 
1,693 

38,552 

41,549 
46,590 
40,851 
2,555 
2,290 
2,327 

10,033 

UNPROTECTED 
8EOP8— continued. 

Despatch  Vessels 
— continued. 

Brought  forward 

Special  Service 

Screw — 
Seahorse. 

Paddle— 
Sphinx. 

Paddle  Small 

Sprightly. 

Wildfire. 

Harpy. 

Vivid. 

Elfin. 

Cockatrice. 

Triton. 

Alecto. 

Torpedo  Vessel— 
Vesuvius. 

{Total  Despatch 
\   Vessels,  Ac. 

TROOP  AND  ST0BE 
SHIPS. 

j  Himalaya  (pur- 
\  chased). 

Orontes. 

Tamar. 

Wyo  (purchased). 

Assistance. 
fHumber  (pur- 
\   chased  in  1878). 

Tyne  (purchased 
in  1878). 

/Total  Troop  and 
\   Store  Ships. 



124,824 

•  • 

224,052|  61,606]  23,570 

48,565 

307,902 

165,691 

•  « 

«  • 

•  e 

•  • 

101,625 

•  • 

•  • 

40,914 
82,164 

•  • 

•  • 

•  • 

•  • 
»  • 

•  • 

•  • 

•  a 

•  • 

•  ■ 

■  • 

•  • 

a  a 

•  • 

•  • 

•  • 

•  * 

•  • 

•  a 

•  a 

•  • 

•  • 

■  • 

•  • 

•  • 

•  * 

460,698 

334,767 
283,575 
36,318 
40,186 

24,878 
39,569 

•  • 

101,625 

123,078 

•  * 

• 

•  • 

a  • 

a  • 
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STATEMENT  of  the  Actual  Expenditure  fur  Naval  Servicf. 
(excluding  the  Conveyance  of  Troops),  for  each  Year  fr-iu 
18C0-C1  to  1886-87,  inclusive,  showing  respectively  the  Effec- 
tive and  Non-Effective  Expenditure. 

(Estimated  Expenditure  for  the  Years  1886-87  and  1887-88  has  been  inserted.) 


Effective.       |  Non-Kfftctive. 

ToUl. 

£ 

£ 

£ 

1<51M*-\»1      •           .  . 

10,735,007 

1,203,277 

12.028,884 

1800-61 

lfWil_/!0 

10,769,200 

1,324,904 

12,094,110 

1801-62 

1 

li>«J^-Oi»  ... 

0,729,638 

1,345,456 

11,075,154 

1862-63 

looo-vt     .        .  . 

8,893,100 

1,351.912 

10,245,072 

1803-04 

1  .">U  t— IK)                 .  . 

8,903,219 

1,350,226 

10,253,445 

1S64-65 

8,517,119 

1,387,623 

9,904,742 

1865 

8,527,797 

1,416,427 

9,944,224 

1806-67 

1  ov)  1  -Oo  ... 

9,464,500 

1,432,371 

10,896.871 

1*67-68 

9,302,017 

1,443, 101 

10.745, 17$ 

1868-459 

hum  *7<t 

7,976,286 

1 , 533 , 369 

9,509.655 

li«6»-7<» 

Jo/ u- < 1     ,        .  . 

7,957,205 

1,713,133 

9,670,338 

1>7"  71 

1N7I  79 

to  4  1  -  #  ^     «          •  « 

7,894,854 

1,724,570 

9,619,424 

1871-72 

1R79  7<i 

7,602,925 

1,771,403 

9,374,328 

1S72  73 

1  R7«*_  71 

1  o  4  o —  4  v      ,  . 

8,876,228 

1,802,819 

10,179.142 

1873-74 

icmt— «.»  ... 

8,660.016 

1,846,504 

10,506,520 

1K74  7i 

187^  7f! 

8,853,17.1 

1.869  451 

10,722.624 

1»75  :* 

1870-77  . 

9,152,357 

1,887,571 

11,039,928 

1877-78  . 

10,435,442 

1,910,906 

12,346. 34* 

1877 -78 

1878-79  . 

9,001,199 

1,941,44* 

10,942,047 

1879-80  . 

8,196.075 

2.«»5.4W 

10.2OI.573 

187V  »0 

1880-81  . 

8,055, 875 

2,059.300 

10,115,175 

lvMi  H 

1881-82  . 

8,363. 392 

2.07,.,,02<» 

10,412.418 

ISM  -»2 

1882-83*  . 

8,594.373 

2,007.811 

10.Ti02.184 

lV>2-*3 

1883-84  . 

8,436,845 

2,077.2"! 

10. 51 4.  »Ki 

1KS?>4 

1884-85  . 

8,834,752 

2. 001, 37 h 

10,896,130 

lSjilJo 

1885-8G  . 

12,125,610 

2.  »:>  1.900 

14.im.910* 

1880  87  . 

10.589,600 

2.O.V2.000 

12.941.600 

18s i -88    •        •  » 

10,274,7<«> 

2.<Ki7,0Q0 

12.311.700 

*  Frotu  thuj  < 

late  extra  receipt*  were  taken  in 

aiJofth*  vot«. 

t  Including  Vote  of  Credit. 
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Absthact  of  the  English  Navy  Estimates, 


VOTB. 

1866-67. 

1867-68. 

1868  69. 

1869-70, 

1870-71. 

1871  72. 



Numbers, 
ST  .338. 

"  6 7,300. 

Numbers, 
ST.1S0. 

1  113,300™' 

^6^000™ 

Number*. 
S1.0O0. 

Wages  to  Seamen  and  Marines 

1 

£ 

2,866,559 

£ 

2,950,952 

£ 

3,036,634 

£ 

2,762,353 

£ 

2,692,731 

£ 

2,723,336 

Victuals  and  Clothing  for 
Seamen  and  Marines. 

2 

1,235,188 

1,241,614 

1,835,842 

1,172,268 

968,857 

1,038,202 

Admiralty  Office 

3 

173,655 

176,018 

182,364 

168,704 

159,368 

163,499 

Coast  fiuurd  Service,  Royal 
jiuviu  ixt'oervts,  sc. 

4 

274,119 

267,067 

243,926 

224,073 

196,955 

187,830 

Scientiflo  Branch 

5 

63,958 

65,106 

63,565 

62,820 

68,794 

67,103 

DockyariLs,  Ac,  at  Home  and 

6 

1,376,971 

1,375,368 

1,223,562 

1,086,004 

878,352 

967,418 

Ticiiiuiiiiig  i  anis,  at  xaollig 
and  Abroad. 

f 

or; 

97,1'U 

on  en 
oU,o71 

AO  OCT 

bB,.k>4 

Medical  Establishments,  at 

Hnma  nnrl  Ahmad 

8 

59,289 

62,686 

64,824 

54,757 

57,730 

57,906 

III  UJIIll  U1V1810D8  a 

A 
If 

1  *T  AAQ 

17,44o 

n ,  /  u* ) 

16,5CG 

18, 122 

18,021 

Naval  Storea 

101 

1,003,501 

855,511 

892,908 

801,572 

779,090 

837,965 

Machinery  and  Ships  huilt  by 
Contract. 

10  u 

338,000 

860,659 

1,092,500 

767,070 

466.173 

751,716 

New  Works,  Buildings,  Ac. 

11 

892,865 

888,588 

814,237 

749,816 

744,232 

850,994 

Medicines  and  Medical  Storea 

12 

75,664 

80,664 

78,164 

79,300 

73,150 

67,600 

Martial  Law,  4c. 

IS 

20,605 

21,332 

20,365 

18,144 

16,678 

16,005 

14 

105,950 

168,450 

175,800 

120,650 

118,791 

127,617 

Half-Pay,  &c  . 

15 

701 ,708 

704,937 

700,166 

723,231 

902,100 

829,238 

Military  Pensions  and  Allow  - 

161 

528,904 

528,667 

550,447 

569,728 

635,666 

633,785 

Civil  Pensions  and  Allowances 

16  II 

213,837 

218,915 

223,498 

222,566 

287,134 

312,287 

10,031,947 

10,570,277 

10,806,690 

9,680,293 

9,133,190 

9,718,806 

Army  Department  (Convey- 
ance of  Troops). 

17 

402,788 

405,976 

350,600 

316,348 

237,340 

173,150 

10,434,735 

10,976,253 

11,157,290 

9,966,641 

9,370,530 

8,891,956 
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from  1866-67  to  1887-88. 


187*-73. 

1878-74. 

1874-75. 

1875-78. 

1876-77. 

1877-78. 

1878-79. 

1879-80, 

1880-81. 

Numbers, 

•  1,000.  ' 

Numbers, 
60.000. 

Numbers, 
•0,000. 

Numbers, 
•0,000. 

Numbers, 

Nam  bora, 
•0,000. 

Numbers, 
•0,000. 

Numbers, 
68,800. 

Number.. 
M.800." 

£ 

2,074,145 

£ 

2,62'J,S84 

£ 

A    A  AO 

2,003,757 

£ 

2,<rl4,062 

£ 

A    AO  4     AA A 

L ,  i>.i\ ,  90i 

£ 

O    £*G  4     A  1  C 

i.boijOlp 

£ 

*, 707,241 

£ 

O    r?nA  AAC 

2,708,  (/»,) 

£ 

ft    TA 1  £AA* 

2,721 ,536 

1,062,269 

1,035,719 

1,085,534 

1,107,781 

1,153,367 

1,178,610 

1,146,192 

1,003,375 

1,013,524 

173,767 

174,983 

178,066 

183,916 

189,820 

193,890 

200,760 

185,400 

179,485 

174,500 

167,575 

163,311 

188,505 

210,230 

207,900 

207,510 

198,870 

194,278 

HA  Til 

72,741 

98,654 

113,120 

lOi ,324 

V  aa    in  J 

109,194 

109,002 

1  AA    A  .4  1 

106,041 

105,576 

113,107 

978,983 

1,152,080 

1,253,326 

1 1 3^G  j 040 

1,323,750 

1,341,680 

1,446,140 

1,355,000 

1,363,585 

68,344 

70,935 

73,385 

75,548 

76,400 

76,930 

76,740 

76,570 

71,160 

59,926 

62,214 

63,701 

64,644 

65,830 

66,150 

66,400 

67,030 

63,445 

18,728 

18,683 

18,720 

18,868 

20,053 

21,316 

21,139 

21,408 

21,402 

noo   let  a 

928,510 

1      1  AA    O  O  rt 

1 , 120 , H80 

1,175,159 

1     ODE  »TA 

1,285,770 

*      A/*l  AAA 

1 , 261 , o20 

1  ,  ZU7  ,  300 

1    ODD  Oftn 

J ,  iWiJ ,  it 00 

1 , 030 , 000 

t     At  t  AAA 

1 ,011 ,000 

477,116 

629,866 

828,679 

903,608 

1,353,600 

1,042,000 

1,152,000 

842,000 

749,000 

716,091 

682,218 

682,061 

644,751 

569,249 

537,715 

540,615 

566,749 

558,950 

70,800 

70,800 

70,745 

73,530 

76,230 

78,010 

79,730 

75,710 

75,150 

16,110 

16,080 

15,605 

15,904 

15,114 

8,147 

7,994 

7,985 

9,250- 

117,297 

105,288 

123,410 

156,423 

143,547 

130,134 

139,725 

140,530 

135,760 

818,626 

862,462 

870,166 

889,511 

888,472 

880,796 

891,605 

891,615 

895,156 

638,311 

;  643,216 

657,090 

681,781 

726,136 

759,940 

790,297 

803,920 

823,219 

309,185 

296,448 

288,670 

284,529 

282,176 

279,981 

284,223 

301,211 

322,428 

9,375,449 

9,836,985 

10,264,505 

10,653,104 

11,099,392 

10,803,549 

11,266,651 

10,376,644 

10,321,435 

156,700 

167,740 

175,600 

172,090 

197,180 

204,080 

863,250 

210,250 

381,500 

9,532,149 

10,004,725 

10,440,105 

10,825,194 

11,296,872 

11,007,629 

12,129,901 

10,586,894 

10,702,935 
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Wage*  to  Seamen  and 

Marine*. 
Victuals  and  Clothing 

for    Seamen  and 

Marines. 
Admiralty  Office 

Coast  Guard  Service, 
Royal  Naval  Re- 
serves, 4c. 

Scion tilic  Hraiioh 

Dockyard*.  Ac,  at 
Home  and  Abroad. 


Von. 


1881-82. 


Victualling  Yards,  at 
Home  and  Abroad. 


Katablish- 
menta,   at  Home 
and  Abroad. 
Marino  Divisions 

Naval  Stores   .  • 

Machinery  and  Ship* 
built  by  Contract, 

New  Works,  Build- 
ing*, Ac 

Medicines  and  Medi- 
cal  Stores. 

Murtial  I  aw,  Ac. 


1 

2 

3 
4 

:> 
o 


9 

101 
10  II 

U 
12 
13 


MittTL-lUnt'oua  Services  14 


Half-Pay.  Ac 


Military 

Alio 


Civil    Pension!  and 
Allowances. 


Army  Department 
(Conveyance  of 
TroojNi). 


15 
161 

16 II 


17 


£ 

2,704, 
1,014,481 

108,583 
194,481 

120,382 
1,440,346 

71,917 

65,969 

22,138 
1,172,700 
683,239 

550,141 
70,460 
10,069 

127,421 

877, 


337,991 


67,500. 


£ 

2,803,941 
1,313,227 


186,147 


NumUr*. 
•7.360. 


£ 

2,754,700 
1,232,700 


187,387 


195,416  195,800 


131,791 
1,447,736 

71,950 

64,515 

22.066 
1,320,000 
767,153 

50 1,853 
S5.825 
9,973 
155,786 


847,035      869.177  876,950 


330.965 


£ 

2,839,490 
1,196,2! 


130,976 
1,561,858 

72,007 

64,950 

22,350 
1,347,000 
1,052,600 

471.250 
75,825 
10,400 

151,005 


873. 688  864,920 


330,180 


10,497,469  11,211,209 


448,450 


402,700  331,100 


10,945,919  1 1 ,613,909  1 1 ,733,958 


192,970 
196,900 

131,600 
1,586,170 

71,230 

69,450 

21,740 
1,429,300 
1,049,400 

491,065 
80,520 
10,400 
181,716 
853.977 
889,641 


£ 

2 ,  sm ,  8**5 


1. 


'■'I 


—  r 

3,021  ,635, 


132,465 


1,246,800  l,2T 

201,420  21 

4 

207,667  2-M  • 


■  • 


11,402,858  11,620.711 


1,672,270 
71,400 

67,650 

21,740 
1,544,500 
2,126,000 

668.500 
80,810 
10,000 
149,311 
830,451 


1,730,317  l.Ti 
70,7*> 
67,060 

21.7^ 

1.421  ,iMK»  l.r- 
2,476. S»  l.< 


i».4O0 
148.?0> 
M2.iO.> 
>.*7l 

I 


687.800 


13, 135,4»  13.537.33*  li  >.. 
319,900|     374. » 


4 


12,308.511  13, 455,!S2S  13,911. 53*  l.X.Ki 


In  1882-83  and  subsequent  yean  tlic  amouuU  arc  shown  in  groat,  including  a 
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SHIPS  OF  THE  BRITISH  NAVY  ON  FOREIGN 
OR  PARTICULAR  SERVICE. 


Mediterranean  and  Red  Sea. 


Agamemnon. 

Albaoore. 

Alexandra, 

Carysfort. 

Cockatrice. 


Agineourt. 
*Curlew. 


Bellerophon. 
Bullfrog. 


Roady.f 


Caroline. 
Conquest. 


Acorn. 
Alec  to. 


Algerine. 

Bacchante. 

Garnet. 


Alacrity. 
Audacious. 
Calliope. 
Cockchafer. 


Diamond. 
Harrier. 


Colossus. 

Cruizer. 

Dolphin. 

Dreadnought. 

Falcon. 


Iron  Duke. 


Gannct. 
Grappler. 
Hecla. 
Hibernia. 


Phroton. 

Polyphemus. 

Racer. 

Scout. 

Starling. 


Channel  Squadron. 

Minotaur.  Monarch. 


Surprise. 
Thunderer. 


North  America  and  West  Indies. 


Comns. 

Emerald. 

Forward. 


Lily. 

Mallard. 

Fyladts. 


Terror. 
Tourmaline. 


South  East  Coast  op  America. 
Ruby.  Swullow. 

Pacific. 

Cormorant.  Liffcy. 
Hyacinth.  Pelican. 

Cape  of  Good  HorE  and  West  Coast  of  Africa. 


Goshawk. 
Icarus. 


Griffon. 

Kingfisher. 

Muriuer. 


Landrail. 
Raleigh. 


East  Indies 


Osprey. 

Penguin. 

Ranger. 


Cordelia. 
Espoir. 
Firebrand 
Heroine. 


Nelson. 
Opal. 


Leander. 
Linnet. 
Merlin. 
Mntine. 

Australia. 

Rapid. 
Raven. 


Orion. 
Rattler. 
Sapphire. 
Satellite. 


Swinger. 


*  Curlew  is  temporarily  attached  to  the  Channel  Squadron, 
t  Ready,  when  relieved  by  Flamingo,  proceedB  to  North 


Sultau. 


Urgent. 
Wrangler. 


Watchful. 


Triumph. 
Wild  Swan. 


Rifleman. 
Royalist. 


Reindeer. 

Sphinx. 

Turquoise. 


Swift. 

VictorEmanuel. 

Wanderer. 

Wasp. 


Undine. 


Station. 
2  Q 
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Ships  on  Foreign  or  Particular  Service— continued. 

Traixixo  Squadron. 
Active.  Calypso.  Rover.  V 

Particular  Service. 


Himalaya.  Miatletoe. 
Daisy.  Humber.  Orontea.  Tyne.  Wye, 

Hearty.  Jackal.  Seahorse. 

8urveyixq  Service. 

Dart  Myrmidon.  Rambler.  Sylvia. 

Palnma.  Sparrowhawk. 

Ordkrld  Home. 
Daring.  Zephyr. 
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Dockyard  Expense  Accounts. 


SHIPBUILDING  AND  DOCKYARD  TRANSACTIONS  FOR  THE 


BEPORT  of  the  Acooumtant-Gekbral  of  the  Navy. 


Admiralty,  8.W.,  18  March,  1887. 

I  beg  leave  to  submit  herewith  the  Dockyard  Expense  Account  for 
the  year  1885-86,  and  in  accordance  with  previous  practice,  to  direct 
attention  to  the  general  result  of  Shipbuilding  and  Dockyard  expendi- 
ture for  that  year. 

Upon  armoured  construction  the  total  amount  spent  was : — 


On  contract-built  ships 
On  dockyard 


t 

887,281 
990,883 


Total  . 


.  £1,878,114 


Out  of  the  above  sums  the  following  expenditure  was  incurred 
upon  new  armoured  ships  which  were  laid  down  in  the  course  of  the 
year  1885-86,  namely: — 

As  regards  contract-built  vessels  there  was  spent — 


Upon  the  Australia  the 
„  Galatea 
Narcissus 
Orlando 
Renown 
Sana  Pareil  „ 
Undaunted  „ 


»> 


£ 

94,137 
94,370 
78,864 
97,302 
141,490 
106,895 
65,794 

£673,852 


being  76  per  cent  of  the  total  amount  spent  upon  armoured  con- 
struction by  private  firms. 
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As  regards  dockyard-built  vessels,  there  was  spent— 


Upon  the  Aurora  the  sum  of 
„      Immortality  „ 
Nile 

Trafalgar 


t 

12,890 
20,383 
6,716 
13,835 

£53,324 


Thus  the  total  amount  spent  on  armoured  ships  laid  down  in  the 
year  was  £727,176. 

Upon  unannoured  construction  the  total  amount  spent 


Dockyard. 

Contract. 

TOTAU 

£ 

£ 

£ 

334,379 

71,550 

48,518 

120,068 

Unprotected  glnns  and  toroedo  boata  . 

203,208 

1,179,022 

1,382,230 

Tugs,  yard  craft,  dec.  .... 

4,648 

18,022 

22,070 

Total  

£613,785 

1,245,562 

1,859,347 

This,  added  to  the  total  expenditure  upon  armoured  construction, 
gives  a  final  total  amount  spent  during  the  year  on  actual  new 
construction  of  £3,737,461. 

Upon  unannoured  ships  laid  down  in  the  course  of  the  year : — 
At  private  yards,  there  was  spent — 


Upon  the  Bramble  the 
Lizard  „ 
Rattler  „ 
„  Rattlesnake,, 
Wa«p 


it 


At  the  Royal  Dockyards  there  was  spent — 


Upon  the  Buzzard  the  sum  of 
„      Grasshopper  „ 
,,      Racoon  ,, 
„  Sandfly 


Spider 


« 


£ 

9 , 96— 
11,381 
16,099 

4,755 
13,022 

£55,210 


t 

6,632 
469 
7,604 
1,599 
10,098 
1,839 

£28,241 


In  drawing  attention  to  these  figures,  it  should  be  observed 
that  the  circumstances  attending  the  shipbuilding  arrangements  in 
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1885-86  were  of  an  altogether  exceptional  nature,  both  in  regard  to 
the  sums  spent  and  the  progress  made  with  new  construction. 

The  following  Table  illustrates  the  continuous  and  progressive 
increase  of  expenditure  on  naval  construction  during  the  last  seven 


Year. 

Dockyard. 

Machinery. 

Toul. 

£ 

£ 

£ 

£ 

J 880-81  . 

801,388 

235,920 

299,041 

1,426,349 

1881-82  . 

1,149,718 

292,243 

240,539 

1,682,500 

1882-83  . 

1,173,816 

801,159 

292,039 

1,767,014 

1883-84  . 

1,186,793 

235,913 

507,384 

1,930,090 

1884-85  . 

1,333,607 

449,421 

459,042 

2,242,070 

1885-86  . 

1,183,588 

1,550,362 

1,003,511 

3,737,461 

1886-87*. 

1,479,927 

1,430,200 

746,000 

3,656,127 

1887-88*. 

1,473,552 

1,016,753 

567,950 

3,058,255 

*  Estimated,  a*  shown  in  the  programme  of  construction  in  the  Estimate*. 
JVote. — Increases  in  Reman  figures.  Decreases  in  Italic  figures. 

The  amount  spent  during  the  year  on  the  repairs  and  maintenance 
of  the  fleet  was  £988,041,  and  the  expenditure  for  the  past  seven 
years  is  as  follows  : — 


Year. 

Ships. 

Hulk*. 

Tngs,  Jtc. 

ToUL 

1879-80  .  ... 

£ 

78f,231 

£ 

10,127 

£ 

43,679 

£ 

835~037 

1880-81  . 

791,033 

9,576 

45,363 

845,972 

1881-82  . 

682,813 

6,130 

33,930 

722,873 

1882-83  . 

843,132 

6,574 

32,104 

881,810 

1883-84  . 

873,866 

7,714 

47,656 

929,236 

1884-85  . 

972,605 

7,456 

35,737 

1,015,798 

1885-86  . 

946,890 

7,556 

34,195 

988,641 

As  an  explanation  of  the  actual  expenditure  under  this  head  on 
individual  ships,  the  following  Table  may  be  found  instructive : — 
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Principal  Cost  of  the  Repairs  and  Alterations  of  Armoured 

Vessels,  since  1879-80. 


Ship. 

1879-80. 

1880-81. 

1881-82.  1882-83. 

1883-84.  1884-85. 

1885-86. 

!  Total. 

Hotapur  . 

£ 

51,790 

£ 

48,729 

£ 

5,361 

£ 

7,252 

£ 

867 

£ 

686 

£ 

6,188 

£ 

120,873 

Devastation  . 

46,291 

3,737 

1.187 

2  j  923 

1.264 

2  087 

14,741 

72,236 

Saltan 

41,513 

12,386 

8,025 

4,597 

1,698 

6,861 

13,596 

88,676 

Swiftsnre 

21,974 

23,894 

10,435 

1,824 

120 

1,494 

2,813 

59.92S 

Audacious  . 

16,001 

12,340 

32,801 

39,917 

787 

3.644 

6,309 

111,829 

Bcllerophon  . 

714  28,935 

13,259 

5,088 

11,340 

15,893 

56,317 

131,546 

Minotaur 

4,787 

6,520 

23,168 

8,286 

2.029 

15,031 

5,329 

65,150 

Monarch 

1,764 

3,197 

8,821 

259 

4,655 

1,512 

24,705 

44,395 

Achilles 

2,068 

13,056 

4,998 

9,183 

4,966 

8,650 

5,941 

36,980 

Alexandra  . 

2,957 

2,583 

1,982 

15,261 

3.891 

9.324 

14,074 

50,072 

Shannon 

48 

90 

4,433 

34,321 

3,446 

2,616 

5,176 

41,264 

Rupert 

G78 

2,654 

292 

30,014 

4,497 

1,031 

7,570 

41,398 

Agiucourt  . 

3,530 

3,742 

4,407 

12,081 

2,700 

11,286 

7,447 

45,193 

Black  Prince 

23,260 

579 

697 

935 

238 

43,834 

19,534 

84,655 

Triumph 

3  25 

129 

186 

35,170 

28,997 

3,271 

67,781 

Iron  Duko  . 

2,613 

6,092 

1,546 

1,879 

57,375 

13,862 

6,114 

85,723 

Polyphemus . 

5 

10,911 

7,168 

16,631 

7,463 

42,178 

Temeraire  . 

1,818 

1,761 

992 

2,227 

869 

23,003 

6,835 

37,505 

Invinciblo 

2,308 

1,386 

3,904 

3,017 

1,165 

15,398 

5,484 

32,752 

Bclloisle 

1,570 

885  I  4,306 

862 

2,441 

2,823 

4,433 

17,320 

Hector    .  . 

2,157 
=80 

2,8G6 

1,302 

2,549 

1.745 

2.993 

3,394 

17,006 

Hydra  . 

1,168 

1,729 

1,214 

1,090 

99 

5,338 

11,020 

Ncptuno . 

2,246 

724 

602 

3,484 

2,516 

5.635 

10,110 

23,869 

Agamemnon . 

977 

4,993 

4,495 

10,465 

Dreadnought 

3,595 
1,518 

2,949 

3,459 

4,268 

2,011 

10,031 

13,012 

39,325 

Hercules 

1,923 

2,869 

3,725 

2,768 

5,409 

8,981 

27,193 

Inflexible  . 

7 

81 

4,018 

5,263 

7,622 

1,525 

27,567 

43,033 

Pcnolopo 

1,531 

1,531 

1,848 

5,871 

149 

3,959 

7,455 

22,344 

Total.    .  £ 

■ 

240,381  175,889 

I 

136,316 

211,317 

165,564 

256,059 

286,184 

1,471,709 
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A  comparison  between  the  total  effective  Votes  for  naval  services 
and  the  total  of  the  productive  Dockyard  Votes  6  and  10  for  the  last 
seven  years  gives  the  following  result : — 


Yeas. 

TotAl  Kffectlve 
Vote*. 

Total  Votes. 
0  aud  10. 

Percentage. 

1879-80    .    .    .  *  . 

£ 

8,194,436 

£ 

3,106,563 

38 

1880-81  .... 

8,050,900 

3,082,803 

38 

1881-82  .... 

8,961,505 

3,318,555 

39 

1882-)>3  .... 

8,500,499 

3,472,953 

40 

1883-84  .... 

8,435,820 

3,615,264 

43 

1884-85  .... 

8,833,350 

3,861,334 

44 

1885-86  .... 

•12,682,123 

•7,188,536 

57 

*  Inclusive  of  Vote  of  Credit. 


The  increase  in  the  year  1885-86  may  of  course  be  regarded  as 
exceptional,  and  attributable  to  special  causes  indicated  by  the  Vote 
of  Credit  granted  that  year. 

The  expenditure  upon  incidental  charges  shows  an  increase  during 
the  year,  both  actual  and  proportional,  as  is  indicated  by  the  fol- 
lowing table : — 


Incidental 
Charge*. 

Percent**)  of 

]  tic  Mentals  on 
dirwt  Charg** 
to  Ship*  A»  at 

Contraction. 

ToUL 

£ 

£ 

£ 

£ 

1879-80   .  . 

892,403 

822,220 

1,714,623 

529,493 

SI 

1880-81  . 

957,492 

841,710 

1,799,202 

522,933 

29 

1881-82  . 

1,280,873 

691,080 

1,971,953 

513,773 

26 

1882-83  . 

1,342,161 

877,697 

2,219,858 

524,948 

24 

1883-84  . 

1,563,884 

926,179 

2,490,063 

549,442 

22 

1 8$*4 — 85    •  • 

1,711,477 

1,014,813 

2,726,290 

572,402 

21 

1885-86  . 

1,604,618 

986,893 

2,591,511 

593,891 

23 

G.  Fitzgerald. 
Accountant-General  of  the  Navy. 
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STATEMENT  showing  the  Approximate  Value  of  Land  and 
Buildings  in  Her  Majesty's  Dockyards  and  Naval  Yards 
at  Home  and  Abroad  on  the  28th  February,  1887. 


1 

Amount. 

ToUl. 

Amount. 

Total. 

dockyards  at  home— 

Devon  port  

Chatham  

Haulbowlino  .... 

A 

180,850 
89,800 

253,830 
4,525 
8,110 
1,450 

t 

483,065 
154,407 

t 

3,947,000 
2,575,000 
2,458,000 
888,000 
646,000 
609,000 

£ 

11,123,000 
1,387,300 

NAVAL  YARDS  ABROAD — 

Capo  of  Good  Hope    .  . 

90 
6,138 
14,000 
1,200 

19,600 
3,375 
2,500 
1,187 

50,017 
300 

32,000 
461,100 
44,300 
21,500 
1 03, 000 
66,300 
32,600 
14,800 
32,000 
548,000 
31,700 

£637,472 

£12,510,300 

STATEMENT  showing  the  Value  of  Naval  Stores  and  Coals 
in  Stock  in  Her  Majesty's  Naval  Establishments  at  Homk 
and  Abroad  (actual  on  31st  March,  1886,  and  Estimated 
on  31st  March,  1887). 


Home 
Dockyards. 

Na»al 
Yard.  Abroad. 

Total. 

VALUE  OF  NAVAL  STORES,  Ao.— 

£ 

A 

£ 

On  81st  March,  1886  (actual).  . 

2,142,000 

679,000 

2,821,000 

On  31st  March,  1887  (estimated). 

1,900,000 

660,000 

2,560,000 
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STATEMENT  showing  the  Cost  of  Construction,  Repairs  and  Maintenance, 

and  by  Contract  during  the  Years 


YEAR. 


TONS  BUILT  (WEIGHT  OF 
HULL). 


DOCKTARO. 


- 


i 


1869-  70  10,6:.  ^ 

1870-  71  9,567 

1871-  72  6,261 

1872-  73  5,789 

1873-  74  5,003 

1874-  75  7,916 

1875-  76  10,641 

1876-  77  7,920 

1877-  7S*  5,940 

1878-  79  6,912 

1879-  80  7,189 

1880-  81  9,235 

1881-  82  10,748 

1882-  83  11,372 

1883-  84  11,714 

1884-  85  10,704 

1885-  86  j  — 


2,994 
3,942 
7,167 
6,632 
6,317 
3,388 
3,516 
5,517 
6,112 
4,759 
5,215 
4,233 
4,690 
4,763 
4,644 
5,475 


10,828 
6,395 
7,659 
564 

541 
3,635 
3,528 
1,173 
1,518 

238 


192 
1,222 
2,218 


719 
627 
,  371 
1,516 
!  3,384 
'  4,635 
1,924 
7,265 
3,338 
4,743 
2,585 
3,353 
3,172 
3,590 
1,771 
2,040 


25,173 
20,531 
21,458 
14,531 
14,704 
16,480 
19,716 
24,230 
16,563 
17,932 
15,227 
16,821 
18,610 
19,917 
19,351 
20,437 


EXPENDITURE  FOR  LABOUR  ASP 


CosfmrcnoK . 


ilt 


Contract  built 
Vetaeb. 


g 


536,293 
558,800 
345,750 
237,956 
877,715 
710,236 
759,495 
604,607 
408,433 
372,679 
528,471 
648,017 
938,641 
961,151 
1,127,377 
1,283,899 
990,833 


"8 


t 
3 


259,906 
204,052 
448,074 
413,878 
615,128 
372,023 
289,606 
497,506 
421,897 
353,504 
363,932 
309,475 
342,232 
381,010 
436,507 
427,578 
613,785 


540,055 
455,415 
349,288 

61,869 
8,244 

31,928 


,711 
1,540,039 
258,516 
103,253 
50,781 
10,672 
29,559 
132,760 
233,828 
887,281 


50,793  1,387,047 
52,5471,330,814 
41 ,06o'l, 184,172 


95,384 
288,941 
413,974 
265,149 


SOO.ObT 
1,290.02$ 
1,528,161 
1,613.2b 


684, 1362, 121.  SOU 
552,073  2,922,442 
523,3501,508,049 
392,951  1,388,607 
418,0764, 4>6.Sli> 
390,9554, 682,  5W 
395,294.1,767,014 
233,4461, 930,  <t* 
296,76512,242,07:. 
1,245,5623,737,451. 


*  The  number  of  tons  bnilt  by  contract  in  this  year  does  not  include  14,808  tons  of  armoured,  and  4S3 
of  uuttrroourcd  vessels,  purchased  out  of  the  Voto  of  Credit;  but  their  coat  is  included  in  the  «ua 
£1,540,039,  and  £552,073,  under  the  head  of  expenditure  on  contract  construction  for  this  year. 
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and  Incidental  Charges,  also  Tons  (Weight  of  Hull)  built  in  Dockyards 
1869-70  to  1885-86  inclusive. 


* 

MATERIALS  ON 

TOTAL  EXPENDITURE 
ON  SHIPS. 

TOTAL  AMOUNT 
EXPENDED 
UNDER  VOTE. 

Rkpaik 

AXD  MaDCTKVAVCX. 

ii! 

Hi 

fit 

'13 

9  i  v 
*  *s  a 

Jl«  B 

o 

I 

fa 

r3 
£ 

•> 

0 

2 

3 

•3 

n 

-a 

1 

t 

o 

1 

t 
9 

Q 

J 

ft 
•4 

J 

180,748 

446,549 

577,292 

1,964,339 

491,104f 

2,455,443 

2 , 572 ,745 

10,102,641 

182,065 

487,551 

669,616 

2,000,430 

499,902f 

2,500,332 

2,635,076 

10,087,414 

87,595 

397,842 

484,937 

1,669,109 

486,102 

2,105,211 

2,545,865 

9,875,981 

158,933 

386,983 

545,916 

1,355,003 

416,888 

1,771,891 

2,413,347 

9,564,678 

291,861 

524,601 

815,982 

2,106,010 

488,398 

2,589,408 

3,175,631 

10,558,751 

320,229 

672,570 

992,799 

2,520,960 

490,419 

3,011,879 

3,455,050 

10,776,277 

321,871 

631,806 

953,677 

2,566,895 

530,179 

3,097,074 

3,540,092 

10,903,924 

207,446 

600,210 

807,656 

2,929,616 

509,973 

3,489,589 

3,929,846 

11,259,835 

489,182 

580,248 

1,069,425 

3,991 ,867 

521,034 

4,512,901 

5,123,591 

12,800,044 

430,077 

684,074 

1,064,151 

2,572,200 

566,516 

8,138,716 

3,810,737 

11,959,189 

831,033 

491,187 

822,220 

2,210,827 

529,493 

2,740,320 

3,106,563 

11,004,394 

259,987 

581,723 

841,710 

2,268,059 

522,983 

2,790,992 

3,082,803 

10,513,469 

212,288 

478,792 

691,080 

2,873,580 

.513,773 

2,887,353 

8,318,555 

10,870,922 

321,979 

555,718 

877,697 

2,644,711 

524.948 

8,169,659 

3.472,958 

12,068,210 

266,497 

659,682 

926,179 

2,856,269 

519,442 

3,405,711 

3,615,264 

10,758,504 

328,270 

686,543 

1,014,813 

3,256,883 

572,402 

3,829,285 

3,861,333 

11,625,809 

835,222 

651,671 

1,691,0191 

5,428,480 

593,891 

6,022,371 

7,188,536 

16,193,701$ 

■ 

t  TheM  amounts  aro  based  upon  the  average  indirect  expenses  for  1871-72  and  1872-73. 
X  Includes  £708,126  for  hire  and  fitting  out  of  armed  cruisers,  Ac. 
§  Including  Vote  of  Credit 
Aole. — The  method  of  measuring  progress  on  ships  by  tons  has  now  been  abandoned. 
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Expenses  Incurred  on  behalf  of  Vessels  taken  up  by  the  Admiralty 
as  Armed  Cruisers,  Colliers,  &c,  on  account  of  War  Preparations. 

Note.— The  Figures  printed  in  Italic*  show  tho  Amount  of  Net  Credits  for  Stores,  Ac, 


or 

ship. 


Africa 


Arizona  . 
Britannia 
Coptic 
Dauutlew 


Energia 

Etraria  .  .  . 
Flying  Hurricane 

Flying  Kestrel  . 

Galvanic.  .  . 

Ghazee   .  .  . 

Gipsy     .  .  . 

Gku^oil  .  . 

GllJIKJfflo  .  . 

Hankow .  .  . 
India 

Kimbcrley  . 
Lusituuia 


Mexicun  . 
Moor .... 
Moray  ... 
Oregon  . 
Pembroke  Castle 
Recovery 
Richmond  Hill  . 
River  Indus  . 


Scythian     .  . 
State  of  Nebraska 
Stirling  Castle  . 
Thales    .    .  . 
Umbria  .    .  . 


Total  .    .  £ 


EXPENDITURE  INCURRED  AND  BROUGHT  TO  ACCOUNT  IN  THK  YEAR  1885-66. 


Hull. 


466 


403 


251 
271 


159 

80S 
241 


134 


£ 


503 


378 


18 
17 

106 
43S 

195 
271 


199 


E  3 

Git 


£ 

1.251 


42,426 
36,844 
28,471 
87,866 
35,823 
1,279 
7,803 
5,800 
15,000 
1,272 
1,571 
2,585 
5,184 
967 
12,180 
27,243 
8,1% 


29,505 
10.503 


34,923 
52,769 

5,384 
21,164 
18,658 

3,333 
56,131 
22,490 

8,100 
15,669 

5,580 
31,219 

1,287 
25,484 
22,122 

3.820 
47.261 
729 


2,2262,119691,842 


23 


Ornica  Frrrrso*, 
Stoms,  Ac 


20 
23 


GO 


£ 


5 
2 


375 
1,934 
399 


39 


16 


83 
119 


806 


1,482 
1,292 


1,605 


7,643 


8 
11 
16 


48 
1 


22 


115 


2* 


£ 


12 


84 


96 


3 

h 

55 


§  o 


870 
1,934 
400 


8 
11 
16 

2 


510 


430 


509 


384 


334 
890 

*4 
467 

1,785 
1,585 


1,251 
42,426 
86,844 
28,471 
37,878 
85,823 


i 


130 


1,605 


1,279 
7,803 
5,800 
15,000 
1,272 
1,571 
2,585 
5,184 
967 
12,180 
27,243 
8,196 
29,505 
19,503 
13]  34,923 
52,769 
5.384 
21,164 
18,742 
3,333 
56,131 
22,490 
3,100 
15,669 


17 

130 
460 

243 
274 


202 


22 
3 


9,894.2,294 


5,530 
81,219 

1.287 
25,484 
22,122 

3,820 
47,261 
729 


691,938 


Total  Expense,  including  Incidental  and  Establishment  Charges 

*  Includes,  besides  the  cost  of  fitting  out,  Ac,  the  whole  cost  of  the  hire  and  other 
the  ship  paid  to  the  owners,  and  of  the  coals  supplied  for  {.teaming. 


£ 

£ 


£ 

1,251 
42,804 

38,789 
28,887 
37,880 
35,823 
1,279 
7,803 
5,800 
15,000 
1,272 
1,571 
2,585 
5,184 
967 
12,180 
28,262 
8,196 
30.319 
19.503 
35,270 
58,176 
3.384 
21  298 
191669 
3,333 
58,159 
24,299 
3,100 
15,669 
5. 53<> 
81,551 
1,287 
25,484 
22,122 
3,820 
43,88S 
732 


704,126 
8,548 


712.669 
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A  Statement  showing  the  Amounts  hrought  to  Account  between 
the  1st  April,  1885,  and  31st  March,  1886,  for  Her  Majesty's 
Ships  and  Vessels  Sold. 


Name  of  Ship. 


Porcbmw  Money 
received  for  OS<l  and 
UM*rrk»«blr  Ship*, 
•old  out  of  tbv  Service. 


Remark*. 


Siriiiij 
Dublin  . 
Laurel 
Swallow  . 
Cialatoa  . 
Caledonia 
Royal  Oak 


Pallas  . 
Favuurite 
Hastings 
Dryad  . 
Magpie  . 
Vulturo  . 
Plover  . 
Cromer  . 
Netley  . 
Joseph  8traker 
Druid  . 


Kndymiun 
Flora 

Steam  Launch,  No.  14 

„     No.  30 
„        „     No.  82 
Steam  Cutter,  No.  6  . 
D«'coy     .  . 


Total 


£ 

#. 

<L 

4,308 

0 

7 

1,876 

2 

1 

1,151 

18 

5 

225 

() 

o 

178 

10 

m 

/ 

6,500 

o 

o 

6.500 

o 

0 

6.000 

0 

0 

6,250 

0 

0 

3,500 

o 

0 

3,300 

0 

0 

2,000 

0 

0 

1,650 

0 

y 

1,650 

0 

0 

1,650 

0 

0 

750 

0 

0 

750 

0 

0 

1,000 

0 

0 

3,600 

0 

0 

8,400 

0 

o 

6,500 

0 

0 

300 

0 

0 

39 

I 

0 

23 

17 

0 

29 

12 

0 

109 

12 

5 

725 

0 

0 

£08,00') 

14 

1 

Annual  instalment. 


2  r  2 


Digitized  by  Google 


600 


THE  NAVAL  ANNUAL. 


1 


O  'C 
00  P 


« 

0) 

a  § 

go 

a>  .2 

_c  ■«-» 

Si 

o 

_  C3 

«  £ 

a  * 

3  I 

e  8 

<_  .5 

o  ^ 

*  is 

o  S 

^  'X 
.  00 


5 

a 

1 


R  «2 


S3 

3 
>» 


3  C 
C  = 

o 

IS  £ 


§1 

o 


] 


-5-' 

f| 
a  S 

li 

J=  s 

V  — 
«  » 


0 


5 

5 


p 


2 

a 
s 


< 


us 


'A 

O 
X, 

u. 


S»5 


i 

o  w 
a:  a 

ol 


Pi 


i 

-  a 

:    :  :«:•«:::: 

•  ♦ 

•  • 

•        •  • 

.     .  . 

if 
• 

a 

3 

tea 

«! 

i  . 

•  • 
»  « 

•  • 

• 

O 
1 

j 

a 

O 

8 

<• 

u 

1 

& 

•    O  • 
.    5  . 

•< 

s  a 

•     -  - 
»     •  • 

e 
& 

1 

Us 

IS 

I  *  3  * 

• 
• 

-ir,j«joi  vise 

r~  — < 

:  : 

o  c 

§- 

»  a 

'i 

I5  1 

§  § 

5  §  §  S  ^ 

—  •»  *a 

OS  -  n 

s  1 

S 

5  a  s  5 

-  -  * 

s 

I  S 

* 
• 

5  2  5  8 

«      M  M 

a 

0 

3s 

i  S 

§  5  £  8 

w 
w 
O 
1* 

3S. 

l/fjnfi 

§  i 

s 

P.  3  S  8 

a 

0 

I'l  Hi 

-J«  o 

• 
• 

52  S  8  2 

•  * 

•  - 

M 

§  g  S  5 

*■      •  • 

i  0 

8  § 

-  s  - 

M 

iili 

n 

9  S 
3  * 

-*  1 

•>#•  —j 

• 

• 

§SE  = 

- 


if  i  ijiijii 


S  i  1  * 


5  Is 


Digitized  by  Google 


4 


Digitized  by  Google 


■ 


602  THE  NAVAL  ANNUAL. 

HEALTH  OF  THE  NAVY. 

Report  for  the  Year  1885.   (Last  report  presented  to 

Parliament.)  * 

Sir, — I  have  the  honour  to  submit  the  Statistical  Report  of  the 
Health  of  the  Navy  for  1885. 

The  Returns  for  the  Total  Force  disclose  what  must  be  considered 
a  satisfactory  condition :  the  yearly  ratios  of  sickness,  invaliding,  and 
deaths  are  substantially  less  than  those  of  the  preceding  year,  and 
not  only  have  the  increases  which  that  year  exhibited,  disappeared, 
but,  beyond  this,  reductions  are  shown  in  comparison  with  the 
averages  of  late  years  in  nearly  every  instance. 

While  the  general  sanitary  state  of  the  Force  was  so  satisfactory, 
there  were  outbreaks  of  enteric  fever  on  several  of  the  Stations, 
which,  though  limited  in  extent,  caused  considerable  sickness  and  loss 
of  life,  from  causes  which  must  be  classed  as  preventible.  The  too 
late  recognition  of  impure  water  appears,  as  usual,  to  have  been  the 
origin  in  most  of  the  cases ;  and  too  much  reliance  on  chemical  tests, 
instead  of  inquiries  as  to  the  source  of  the  water-supply,  is  probably 
often  the  mistake  made. 

On  the  Home  Station  a  reduction  in  the  amount  of  venereal  disease 
oompared  with  1884  has  again  been  manifest,  though  the  ratios 
remain  far  in  excess  of  those  experienced  during  the  last  years  of  the 
enforcement  of  the  Contagious  Diseases  Acts.  The  last  year's 
reduction  in  what  appears  to  be  the  concurrent  disease,  scabies,  has 
again  turned  into  a  considerable  increase. 

The  Mediterranean  Station  shows  a  slightly  higher  sick  rate  than 
in  1884  The  chief  feature  in  its  medical  history  was  a  serious 
outbreak  of  enteric  fever  in  the  ships  at  Malta  towards  the  end  of 
the  year,  the  particulars  of  which  are  given  in  the  details  of  the 
Station.  The  system  of  water-storage  at  Malta  seems  to  have  been 
very  unsatisfactory. 

On  the  North  American  and  West  Indian  Station  another 
visitation  of  yellow  fever  has  to  be  recorded.  It  was  confined  to 
Fort  Royal,  Jamaica,  and  appears  to  have  been  limited  by  the  active 
measures  taken  to  prevent  its  spread.  Four  deaths  were  caused 
by  it. 

*  Parliamentary  Paper  No.  41. 
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The  South-East  Coast  of  America  Station  shows  a  slightly 
increased  sick  rate,  due  to  some  cases  of  enteric  fever,  contracted 
apparently  at  the  Falkland  Islands. 

There  has  been  less  malarial  fever  in  the  West  Coast  of  Africa 
Squadron  than  in  either  of  the  last  two  years ;  no  prolonged  river 
expeditions  took  place  there  in  1885. 

The  East  Indies  Station  also  shows  less  malarial  fever  than  of 
late ;  but  eight  fatal  cases  of  cholera  are  reported,  of  which  four  were 
in  the  Expeditionary  Force  in  Burmah. 

On  the  China  Station  a  disastrous  outbreak  of  enteric  and  typho- 
malarial  fevers,  at  Japan,  is  recorded ;  twelve  persons  in  two  ships 
were  attacked  ;  of  these,  ten  were  officers,  of  whom  four  died.  The 
mortality  from  cholera  was  the  same  as  in  1884,  viz.,  four. 

Eighty  cases  of  injury  in  action,  of  which  twenty-six  were  fatal, 
occurred  in  the  Irregular  Force ;  forty-two,  with  seventeen  deaths, 
being  in  the  Nile  Expedition,  and  thirty-eight,  with  nine  fatalities, 
occurred  amongst  the  Marine  Battalion  in  the  Soudan  at  the  action 
of  the  22nd  of  March  near  Suakim. 

The  waste  by  invaliding  from  the  whole  Service  is  shown  this  year 
for  the  first  time,  and  will  be  continued  in  these  Reports.  The 
heading  "invalided,"  which  has  hitherto  alone  appeared,  also 
includes  those  persons  temporarily  sent  home  from  foreign  stations 
for  the  re-establishment  of  their  health,  many  of  whom  again  join 
the  Active  Force.  This  year's  ratio  of  the  final  waste  will  probably 
be  found  to  bear  about  its  normal  proportion  to  the  total  invaliding 
rate. 

The  next  year's  Health  Report  must  necessarily  embody  many 
important  changes  in  classification,  owing  to  the  issue  of  the  new 
Nomenclature  of  Diseases  by  the  College  of  Physicians  in  1884,  so 
that  some  useful  comparisons  with  former  years  will  be  for  the 
future  rendered  difficult. 

I  have  the  honour  to  be,  Sir, 

Your  most  obedient  Servant, 

William  H.  Lloyd,  M.D., 

Deputy  Inspector  General 

of  Hospitals  and  Fleets. 

Admiralty,  Avenue  House,  Northumberland  Avenue. 


The  Total  Force  in  the  service  afloat,  corrected  for  time,  in  the 
year  1885,  was  46,670  officers  and  men,  of  whom  25,240,  or  54  08 
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per  cent.,  were  between  the  ages  of  fifteen  and  twenty-five ;  15,570, 
or  33  36  per  cent.,  were  between  the  ages  of  twenty-five  and  thirty- 
five  ;  4895,  or  10  48  per  cent.,  were  between  the  ages  of  thirty-five  an.  1 
forty-five;  and  965,  or  2  06  per  cent,  were  above  forty-five  years 
of  age. 

The  total  number  of  cases  of  disease  and  injury  entered  on  the 
sick-list  was  51,472,  which  is  in  the  ratio  of  1102*89  per  1000,  being 
a  decrease,  compared  with  the  preceding  year,  of  55*57  per  1000, 
and  a  decrease  of  46*28  per  1000,  when  compared  with  the  average 
ratios  for  the  last  ten  years.  The  average  number  of  men  sick  daily 
was  2159  98,  which  is  in  the  ratio  of  46*28  per  1000,  and  show* 
a  decrease,  compared  with  the  previous  twelve  months,  amounting  to 
5*32  per  1000. 

The  number  of  days'  sickness,  on  board  ship  and  in  hospital,  in 
the  Total  Force,  was  788,396,  which  gives  an  average  loss  of  service 
from  disease  and  injury  of  16*89  days  for  each  person,  and  shows  t 
decrease,  compared  with  the  preceding  year,  to  the  extent  of  1  ^9 
days. 

The  total  number  of  persons  invalided  was  1664,  which  is  in 
ratio  of  3*565  per  1000,  and  shows  a  decrease  of  13*69  per  1000, 
compared  with  the  previous  year.  Out  of  this  total  904  persons 
were  finally  invalided  out  of  the  service,  being  in  the  ratio  of  1937 
per  1000,  for  the  whole  force,  or  54*32  per  cent  of  the  number 
invalided.* 

The  number  of  deatlis  was  329,  which  gives  a  ratio  of  7*04  per 
1000,  and  shows  a  decrease  of  196  per  1000,  in  comparison  with 
1884. 

The  average  number  of  entries  on  the  sick-list  for  disease  and 
injury  per  man  on  the  Home  Station  was  *87 ;  on  the  Me&terranean 
Station,  1*34;  on  the  North  American  and  West  Indian  Station,  99; 
on  the  South-East  Coast  of  America  Station,  1*2;  on  the  Facinc 
Station,  1-13 ;  on  the  West  Coast  of  Africa  and  Cape  of  Ciood  Hope 
Statiou,  108 ;  on  the  East  Indies  Station,  1*56 ;  on  the  China  Station, 
1*55;  on  the  Australian  Station,  119;  and  in  the  Irregular  Force. 
1*38.  The  average  number  of  cases  per  man  in  the  Total  Force 
was  1*1,  being  *05  less  than  in  1884. 

The  lowest  sick-rate  was  on  the  North  American  and  West  Indian 
Station,  and  the  highest  in  the  Mediterranean.  The  ratio  per  10iK) 
of  men  sick  daily  on  the  Home  Station  was  45  09 ;  Mediterranean, 

*  The  first  total  include*  men  temporarily  invalided  from  foreign  station*,  sjasy  of 
whom  on  arrival  in  Knplaod,  or  after  treatment  in  Homo  hoajiiula,  were  again  aW*  *» 
join  the  active  force.  The  Dumber  finally  invalided  rcprcwnU  the  warto  of  the  Smw* 
from  thii  cause  daring  the  year. 
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53  94;  North  America  and  West  Indies,  35  47;  South-East  Coast  of 
America,  3713;  Pacific,  46-07;  West  Coast  of  Africa  and  Cape  of 
Good  Hope,  36-13 ;  East  Indies,  5124 ;  China,  4619 ;  Australia,  39  02 ; 
and  in  the  Irregular  Force,  5374.  The  average  ratio  of  sickness  for 
the  Total  Force  was  46  28  per  1000,  which  is  a  decrease  of  5  32  per 
1000  when  compared  with  the  preceding  year. 

The  total  number  of  persons  invalided  was  1664,  of  whom  1559 
were  invalided  for  disease,  and  105  for  injury.  The  ratio  of  inva- 
liding for  disease  alone  was  33  4  per  1000,  and  for  injury  2  24  per 
1000,  the  total  invaliding  rate  for  disease  and  injury  being  35  65  per 
1000,  which  was  a  decrease  of  13*69  per  1000  when  compared  with 
1884.  The  invaliding  ratio  on  the  Home  Station  was  26  53  per 
1000 ;  Mediterranean,  79*66 ;  North  America  and  West  Indies, 
2375 ;  South-East  Coast  of  America,  25  49 ;  Pacific,  3216 ;  West 
Coast  of  Africa  and  Cape  of  Good  Hope,  34  85 ;  East  Indies,  60  52 ; 
China,  22*34 ;  Australia,  30*28 ;  and  Irregular  Force,  40*82.  Com- 
pared with  the  preceding  year,  there  was  an  increase  in  the  invaliding 
rate  on  the  North  American  and  West  Indian,  South-East  Coast  of 
America,  Pacific,  China,  and  Australia  Stations,  and  a  reduction  on 
the  other  Stations. 

The  total  number  of  deaths  was  329 ;  of  this  number  223  were  due 
to  disease,  and  106  to  injury ;  the  death-rate  from  disease  alone  was 
4-77  per  1000,  and  from  violence  2*27.  The  total  death-rate  was 
7  04  per  1000,  wliich  is  a  decrease  of  1*96  per  1000,  when  compared 
with  the  preceding  year. 

The  ratio  per  1000  of  deaths  on  the  Home  Station,  from  disease, 
was  3*72 ;  from  violence,  103 :  Mediterranean,  from  disease,  615,  from 
violence,  1*86 ;  North  America  and  West  Indies,  from  disease,  2*91, 
from  violence,  2  08  ;  South-East  Coast  of  America,  from  disease,  5*88, 
from  violence,  0 ;  Pacific,  from  disease,  1*75,  from  violence,  '58 ;  West 
Coast  of  Africa  and  Cape  of  Good  Hope,  from  disease,  2-85,  from 
violence,  1*71 ;  East  Indies,  from  disease,  12-63,  from  violence,  3-68 ; 
China,  from  disease,  6  53,  from  violence,  2*72 ;  Australia,  from  disease, 
2-81,  from  violence,  4*92 ;  Irregular  Force,  from  disease,  7  01,  from 
violence,  8  04 

Compared  with  last  year,  there  was  an  increase  in  the  death-rate 
on  the  Mediterranean,  North  American  and  West  Indian,  South-East 
Coast  of  America,  China,  and  Australian  Stations,  and  in  the  Irregular 
Force,  and  a  reduction  on  the  other  Stations. 
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Table  showing  the  Ratio  per  1000  of  Deaths  from  all  Causes, 
wul  from  Disease  alone,  in  the  Service  Afloat,  between  the 
Years  1856  and  1885,  inclusive. 


Year. 

Death-rate 

from 
all  cause*. 

De*th-rato 
fmni 
DIhcjuc  alone. 

Year. 

Death-rate 

from 
all  chum-*. 

Death-rate 
from 
Pise*!*  alone . 

1856 

15*5 

121 

1871 

85 

6  8 

1857 

19-4 

14-7 

1872 

82 

56 

1858 

258 

22-0 

1878. 

8-3 

60 

1859 

16-7 

11-8 

1874 

9-4 

6-7 

1860 

14-7 

111 

1875 

8-8 

6-9 

1861 

150 

11-5 

1876 

9-24 

5-99 

1862 

15-3 

9-6 

1877 

7  05 

4-91 

1863 

11-8 

7-6 

1878 

14-41 

5-82 

1864 

140 

9-0 

1879 

8-58 

6-28 

1865 

IIS 

8-1 

1880 

12-57 

4-62 

1866 

10-2 

7-9 

1881 

10-94 

5-27 

1867 

11-5 

8-4 

1882 

9-49 

6-87 

1868 

89 

6-5 

1888 

5-88 

4-05 

1869 

9-9 

.  7-8 

1884 

90 

5-88 

1870 

19-6 

6-7 

1885 

704 

4-77 
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Statement  showing  the  Estimated  Income  of  Greenwich  Hospital 
for  the  year  ending  31st  March,  1888,  as  compared  with  the 
Year  ended  31st  March,  1887  • 


K»tlmi 

DESCRIPTION. 

1887-88. 

1866-87. 

Revenue  derived  from  the  Northern  Estates 
Revenue  derived  from  Property  in  Greenwich1! 

Interest  on  Funded  Property  .... 
Dividends  on  Investment*  in  Indian  Railways,  &c. 
Interest  on  English   Government  Guaranteed ) 

Interest  on   Iudiau    Government  Guaranteed) 

Interest  on  Loans  

Other  Receipts      .  ... 

12, 996 

4,600 

35,767 
47,679 

1,547 

8,120 

48,597 
10,234 

11,864 

5,800 

39,909 
49,946 

1,547 

8,120 

38,711 
12,087 

Total  Estimated  Income  .... 

£169,540 

£167,984 

Statement  showing  the  Estimated  Expenditure  of  Greenwich 
Hospital  for  the  year  ending  31st  March,  1888,  as  compared 
with  the  Year  ended  31st  March,  1887.* 


DESCRIPTION. 


Expenditure  on  account  of  tho  Northern 
Estate*  ....... 

Expenditure  on  account  of  Property  in 
Greenwich,  including  Rent  for  Property 
in  the  Isle  of  Dogs  .... 

Greenwich  Hospital  Department  (Ad- 
miralty )-Cost  of  Administration  . 

Law  Charges  ..... 

Greenwich  Hospital  —  Salary  of  Visitor] 
and  Governor;  Expenses  on  account  off 
Painted  Hall  and  Chapel,  and  Super- [ 
anunation  Allowances  .  .       .  j 

Greenwich  Hospital  Pensions  to  Officers,! 
and  Contributions  towards  tho  Education 
of  their  Children  

Greenwich  Hospital  Pensions  to  Seamen 
and  Marines,  Pensions  to  Widows,  and 
Education  of  Children  .... 

Greenwich  Hospital  School 


Total  estimated  Expenditure 
Total  estimated  Income  .... 


for 


1887-88. 

1886-87. 

More 

£ 

t 

t 

3,681 

3,749 

• . 

68 

1,166 

1,051 

115 

3,337 

3,285 

52 

•• 

100 

■  ■ 

100 

.. 

3,275 

3,602 

•  # 

327 

8,806 

8,862 

•  • 

56 

118,560 

115,909 

2,651 

26,669 

29,317 

2,648 

2,918 

8,099 
2,918 

165,594 
169,540 

165,775 
167,934 

•  » 

181 

3,946 

2,209 

GEORGE  HAMILTON. 

E.  ASHMEAD-BARTLETT. 


Admiralty,  29fA  April,  1887. 

•  Extract  from  Parliamentary  Paper,  No.  143. 
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Extracts  from  Report  of  Royal  Commission 
on  Civil  Establishments.* 

The  Admiralty. 

±$  We  have  found  an  effective  comparison  between  the  expen- 
diture of  different  periods  very  difficult  to  elaborate,  as  well  as 
unlikely  to  lead  to  satisfactory  results.  It  appears  to  us  that 
the  most  practical  way  of  initiating  reforms  is  to  ascertain  the 
Mtints  in  which  the  present  system  is  defective  as  regards  efficient 
oon tP'l  overwork  required  to  be  done;  and,  secondly,  to  establish 
•vmnil  principles,  drawn  from  past  experience,  upon  which  any 
necessary  reorganisation  or  reduction  of  the  staff  should  be  carried 

out. 

40,  With  the  large  question  of  what  work  has  to  be  done,  we  have 
•us  a  Commission  no  authority  to  inquire ;  but  when  public  attention 
is  directed,  as  it  now  is,  towards  ascertaining  how  the  large  expendi- 
ture  upon  the  Army  and  Navy  can  be  reduced,  it  is  perhaps  not  out 
of  place  that  we  should  emphasise  the  obvious  consideration  that  the 
tirst  and  main  object  should  be  to  obtain  a  clear  idea  of  what  the 
nation  requires.  That  once  done,  the  establishments  at  headquarters 
and  elsewhere  can  be  usefully  criticised  and  amended  in  detail,  but 
not  before.  General  principles,  however,  remain  the  same,  as  we 
have  before  observed ;  and  it  is  to  these  that  we  desire  mainly  to  call 
attention. 

."<  >.  The  business  of  the  Admiralty  was,  prior  to  1832,  transacted 
in  two  distinct  departments,  namely,  the  Admiralty  Office  and  that 
of  the  Navy  Board.  The  former  was  the  Department  of  the  Lord 
High  Admiral  or  of  the  Commissioners  for  executing  that  office;  it 
dealt  mainly  with  the  appointment  and  promotion  of  officers,  the 
movements  of  ships,  and  the  general  control  of  the  policy  of  the  Navy. 

."•1.  The  management  of  the  dockyards,  the  accounts,  the  main- 
tenance and  distribution  of  stores,  the  victualling  of  the  Navy,  and 
the  arrangements  for  the  transport  of  troops,  &c,  devolved  upon  the 
Navy  Board,  which  was,  however,  subordinate  to  the  Admiralty 

*  Parliamentary  Paper  Nr.  5226. 
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Office.  The  Navy  Board  was  first  constituted  in  1512;  in  the 
following  reign,  that  of  Edward  VI.,  the  constitution  was  revised,  and 
the  civil  management  of  the  Navy  entrusted  to  a  board  of  principal 
officers  subordinate  to  the  Lord  High  Admiral. 

52.  At  the  Restoration,  the  Duke  of  York,  being  appointed  Lord 
High  Admiral,  reconstituted  the  Navy  Board,  appointing  three  Com- 
missioners to  act  with  the  Treasurer  of  the  Navy,  the  Comptroller, 
the  Surveyor,  and  the  Clerk  of  the  Acts.  The  number  of  Com- 
missioners varied  from  time  to  time,  but  no  change  of  vital  importance 
took  place  in  the  constitution  of  the  Board  until  1832,  when  Sir 
James  Graham,  with  a  view  to  establishing  individual  responsibility 
and  putting  an  end  to  the  friction  which  had  reached  serious  pro- 
portions under  the  system  of  dual  control,  transferred  the  duties 
hitherto  devolving  upon  the  Navy  Board  to  five  principal  officers 
under  the  direct  control  of  the  Board  of  Admiralty,  each  department 
being  placed  under  a  Superintending  Lord,  who  represented  it  at  the 
Board  of  Admiralty ;  these  officers,  each  of  whom  received  a  salary 
of  £1300  per  annum,  were  : — 

The  Surveyor  of  the  Navy. 

The  Accountant-General  of  the  Navy. 

The  Storekeeper-General. 

The  Comptroller  of  Victualling  and  Transport  Services. 
The  Physician-General  of  the  Navy. 

53.  The  duties  of  the  Surveyor  of  the  Navy  were  at  first  confined 
exclusively  to  shipbuilding,  but  in  1860  enlarged  powers  in  connection 
with  the  management  of  the  dockyards  were  attached  to  the  office, 
the  title  being  changed  to  that  of  Controller  of  the  Navy. 

54  The  duties  of  the  Accountant-General  were  defined  as  con- 
sisting in  keeping  all  books  and  accounts  connected  with  the  receipt 
and  expenditure  of  the  Navy,  including  those  relating  to  the  Victual- 
ling and  Marine  Services ;  in  seeing  that  all  accounts  before  liquida- 
tion were  duly  examined  and  all  transactions  supported  by  proper 
vouchers ;  that  all  stores  supplied  were  in  conformity  with  the  terms 
of  contract,  and,  after  being  satisfied  of  such  correctness,  in  preparing 
bills  for  the  payment  of  the  claims  by  the  Paymaster-General. 

55.  The  Storekeeper-General  was  charged  with  the  maintenance  of 
stock  at  the  various  Naval  Depots,  but  as  regards  shipbuilding 
materials  he  was  to  act  in  conjunction  with  the  Surveyor  of  the 
Navy  ;  it  was  also  his  duty  to  arrange  for  the  purchase  of  the  articles 
required  for  the  replenishment  of  stock  and  for  the  examination  of 
store  accounts. 
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56.  The  duty  of  the  Comptroller  of  Victualling  and  Transport 
Services  was  to  superintend  the  providing,  issuing,  and  duly  ac- 
counting for  all  the  provisions,  victualling  stores,  clothing,  marine 
necessaries,  &c,  required  for  the  use  of  the  fleet,  the  marines,  and  the 
convict  service,  and  also  for  troops  in  foreign  garrisons.  In  1862  the 
transport  duties  were  detached  from  this  office  and  placed  under  a 
Director  of  Transports. 

•57.  The  Physician-General  was  to  have  charge  of  all  medical 
stores,  medicines,  and  instruments,  and  to  superintend  all  pro- 
fessional details  connected  with  the  various  medical  establishments : 
the  title  of  this  officer  was  in  1843  changed  to  that  of  Director- 
General  of  the  Medical  Department. 

58.  In  1859  the  number  of  principal  officers  was  increased  to  six 
by  the  addition  of  the  Director  of  Engineering  and  Architectural 
Works,  who,  with  a  lower  salary  and  the  title  of  Civil  Architect  and 
Engineer,  had  been  a  member  of  the  Navy  Board. 

59.  The  next  important  change  was  made  in  1868-9,  when  a  very 
extensive  reorganisation  of  the  department  took  place. 

60.  The  constructive  duties  hitherto  devolving  upon  the  Controller 
were  transferred  to  the  Chief  Constructor  of  the  Navy;  the  Store- 
keeper-General was  abolished;  his  purchasing  powers,  as  well  as 
those  of  the  Comptroller  of  Victualling,  an  office  which  also  disap- 
peared, transferred  to  a  newly  created  Contract  and  Purchase  Depart- 
ment, while  the  examination  of  the  store  accounts,  both  naval  and 
victualling,  was  handed  over  to  the  Accountant-General,  the  store- 
keeping  functions  which  alone  remained  of  the  powers  formerly 
exercised  by  the  Storekeeper-General  and  the  Comptroller  of  Victual- 
ling being  relegated  to  two  officers  styled  respectively  Superintendent 
of  Victualling  and  Superintendent  of  Stores,  both  of  which  titles 
were  subsequently  altered  to  that  of  Director. 

61.  The  constitution  of  the  Board  also  underwent  a  material 
change.  Hitherto  the  Controller  had  been  under  the  superintendence 
of  the  First  Naval  Lord,  the  officer  specially  concerned  with  the 
efficiency  and  strength  of  the  fleet,  i.e.,  the  only  member  of  the  Board 
who  was  in  a  position  to  enforce  economy  in  shipbuilding  was  the  one 
who  was  most  interested  in  increasing  the  expenditure ;  the  remedy 
was  to  give  the  Controller  a  seat  at  the  Board,  which  was  done,  the 
appointment  of  Third  Lord  being  merged  with  that  of  Controller. 

62.  The  position  of  the  First  Lord  was  also,  for  the  first  time, 
defined,  and  he  was  declared  (Order  in  Council  14th  January,  1869) 
to  be  responsible  for  all  the  business  of  the  Admiralty,  the  other 
members  of  the  Board  being  his  assistants. 
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63.  The  duties  of  the  office  were  divided  into  three  principal 
branches,  viz.,  personnel,  materiel,  and  finance.  Over  the  personnel 
the  First  Naval  Lord  presided,  over  matenel  the  Third  Lord  and 
Controller,  while  the  control  of  the  finance  vested  (subject,  as  in  the 
other  two  branches,  to  the  First  Lord)  in  the  Parliamentary  and 
Financial  Secretary. 

64.  Up  to  this  period  all  important  business  had  been  transacted 
by  the  joint  action  of  the  Board  at  their  daily  meetings.  This  pro- 
cedure being  found  to  be  ill-adapted  to  the  altered  condition  of  things, 
the  method,  which  still  remains  in  force,  was  adopted,  of  conducting 
the  majority  of  the  business  by  minute,  reserving  for  the  consideration 
of  the  Board  certain  specified  subjects  only. 

65.  In  1872  the  constitution  of  the  Board  was  altered  by  the 
addition  of  a  Naval  Lord  and  the  removal  of  the  Controller,  who  was, 
however,  again  included  in  the  Patent  in  1882.  At  the  same  time 
(1872)  the  position  of  the  Parliamentary  and  Financial  Secretary  was 
materially  strengthened  by  his  being  empowered  to  sign,  in  lieu  of 
one  of  the  Lords  Commissioners  of  the  Admiralty,  all  orders  for 
payment  of  money,  and  an  additional  Naval  Secretary  was  appointed. 

66.  On  the  1st  November,  1877,  the  office  of  Permanent  Secretary 
was  abolished,  his  duties  being  merged  with  those  of  the  Naval 
Secretary.  This  arrangement  was  revised  in  1882  by  the  substitution 
of  a  Permanent  for  a  Naval  Secretary. 

67.  As  at  present  constituted  (1887)  the  Board  consists  of  the 
First  Lord,  four  Naval  Lords  (one  being  also  Controller),  the  Civil 
Lord,  the  Parliamentary  and  Financial  Secretary,  and  the  Permanent 
Secretary ;  meetings  are  held,  usually  once  a  week,  for  the  considera- 
tion of  any  special  subject  as  the  First  Lord  may  consider  desirable, 
and  also  to  record  the  formal  approval  of  the  Board  upon  certain 
prescribed  subjects.  Shipbuilding  boards  are  specially  summoned 
by  the  First  Lord,  such  professional  advisers  as  may  be  considered 
necessary  being  in  attendance. 

68.  The  principal  departments  of  the  Admiralty  are : — 

The  Secretariat 

The  Controller's  Department,  which  is  again  subdivided  into 
the  Ordnance  Department,  the  Constructive  Department, 
those  of  the  Director  of  Dockyards,  the  Engineer-in-Chicf, 
and  the  Director  of  Stores. 

The  Accountant-General's  Department. 

The  Victualling  Department,  to  which  as  well  as  to  that  of 
the  Director  of  Stores,  it  has  recently  been  found  desirable 
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to  restore  the  duty  of  examining  the  store  accounts,  and 
the  Transport,  Hydrographic,  Contract,  Medical,  Works,  and 
Greenwich  Hospital  Departments. 

GX  Each  of  these  is  under  the  control  of  a  permanent  chief,  who 
conducts  his  work  through  the  individual  member  of  the  Board  or 
Financial  Secretary  to  whom  the  duty  of  superintending  that  par- 
ticular department  is  allotted;  such  member  of  the  Board  being 
responsible  to  the  First  Lord,  who,  in  his  turn,  is  responsible  to 
Parliament  for  the  efficient  and  economical  working  of  the  whole  of 
the  business  of  the  Admiralty. 

70.  The  more  important  business  of  every  department  passes 
through  the  Secretary,  and,  in  order  to  secure  unity  of  action,  all 
correspondence  is  signed  by  him  as  the  official  mouthpiece  of  the 

Board. 

71.  The  constitution  of  the  Board  of  Admiralty  appears  to  us  well 
designed,  and  to  be  placed,  under  present  regulations,  on  a  satis- 
factory footing.    The  First  Lord  of  the  Admiralty  is  Head  of  the 
jVjKirtincnt,  and  is  directly  responsible  to  Parliament,  and  the  other 
members  of  the  Board  are  Heads  of  sub-departments ;  and  we  believe 
it  is  useful  and  desirable  to  bring  the  First  Lord,  in  this  manner,  into 
fivi]uent  personal  contact  with  his  chief  advisers.    Such  personal 
communication  should,  in  fact,  be  encouraged  as  much  as  possible 
throughout  all  departments,  and  the  advantages  of  it  are  illustrated 
by  the  practice  of  Mr.  Collett,  the  Director  of  Navy  Contracts.  It 
tends  to  a  proper  understanding  between  the  head  and  his  sub- 
ordinates, it  fosters  personal  responsibility,  and  it  leads  to  the 
simplification  of  work  and  reduction  of  unnecessary  correspondence. 

72.  It  appears  to  us  to  be  doubtful  whether  all  the  Naval  Lords 
should  be  changeable  with  the  Government,  and  we  think  that  with 
the  view  of  maintaining  the  continuity  of  professional  advice,  the 
question  of  assimilating  this  part  of  the  administration  of  the 
Admiralty  to  that  of  the  War  Office  is  deserving  of  careful  con- 
sideration. We  doubt  whether  a  Civil  Lord  is  required  in  addition 
to  the  Financial  Secretary. 

7:;.  The  Secretary's  Department  was  reconstructed  on  the  basis  of 
a  report  of  a  committee  presided  over  by  Sir  Massey  Lopes  in  1879. 
The  Permanent  Secretary,  who  can  be  either  a  naval  officer  or  a 
civilian,  should  be  the  permanent  head  of  the  whole  office,  as  the 
anala^ous  officer  is  at  the  Treasury  and  other  offices ;  and  if  necessary 
his  ] towers  might  be  extended. 

71.  His  staff  should  be  precisely  like  the  staff  of  any  other 
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secretariat,  which  naturally  requires  a  larger  proportion  of  Higher 
Division  clerks  than  some  of  the  other  departments  which  have  not 
so  much  correspondence  work.  But,  subject  to  this  observation,  we 
think,  from  the  evidence  before  us,  that  the  present  system  of  the 
Secretariat  giving  higher  pay  and  providing  promotion  for  clerks  in 
other  departments  of  the  Admiralty  requires  to  be  carefully  watched. 

75.  The  difficulty  of  expressing  an  opinion  upon  the  different 
departments  of  the  Admiralty  is  much  increased  by  the  fact  that  as 
regards  nearly  all,  and  certainly  as  regards  the  most  important  of 
them,  great  attention  has  recently  been  paid  to  them,  and  various 
reforms  have  been  introduced  which  have  not  yet  had  time  to  take 
full  effect,  while  others  are  impending.  One  of  the  principal  depart- 
ments, however,  is  that  of  the  Accountant-General,  and  we  attach 
the  greatest  importance  to  the  position  which  he  should  occupy. 

76.  In  connection  with  this  matter  we  have,  throughout  our 
inquiry,  devoted  much  consideration  to  the  questions  connected  with 
the  Financial  Control  of  the  Great  Spending  Departments.  The 
subject  is  very  difficult  and  of  great  importance.  In  dealing  with  it 
we  propose  to  begin  with  the  Admiralty,  because  a  description  of  the 
financial  changes  of  the  last  two  years  in  that  department  will  serve 
to  elucidate  the  whole  problem,  and  to  indicate  the  lines  on  which,  in 
our  opinion,  a  solution  can  be  found. 

77.  On  the  3rd  August,  1885,  the  Select  Committee  of  the  House 
of  Commons  on  Admiralty  Liabilities  reported  that  "  both  the  late 
and  present  occupant  of  the  office  concur  that  the  Accountant-General 
has  no  financial  control  over  the  other  departments;"  and  that 
"  the  evidence  before  them  proves  the  necessity  of  a  much  severer 
Financial  Control,  even  when  operations  have  to  be  conducted 
directly  by  the  First  Lord."  They  added  that  "  the  position  of  the 
Accountant-General  does  not  enable  him  to  exercise  any  sufficient 
general  supervision  of  expenditure,  while  there  is  no  permanent  high 
official  especially  charged  with  finance." 

78.  In  consequence  of  this  report,  Lord  George  Hamilton,  the 
First  Lord  of  the  Admiralty,  appointed  a  Committee,  consisting  of 
Mr.  Ritchie  (Chairman);  Sir  R  E.  Welby,  K.C.B.,  Secretary  to  the 
Treasury;  R  MacGregor,  Esq.,  C.B.,  Secretary  to  the  Admiralty; 
and  Sir  Gerald  Fitzgerald,  K.C.M.G.,  Accountant-General,  to  consider 
what  new  rules  and  alterations  in  the  present  system  of  conducting 
business  at  the  Admiralty  were  necessary  to  ensure  an  effective 
control  over  the  expenditure  of  the  different  departments.  This 
Committee,  which  reported  on  the  23rd  September,  1885,  reviewed 
the  steps  which  had  been  taken  from  time  to  time  to  enlarge  the 
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functions  of  the  Accountant- General,  and  made  the  following  recom- 
mendation. 

"  As  regards  finance,  the  controlling  powers  of  the  Parliamentary 
and  Financial  Secretary  as  the  Chief  Financial  Officer  at  the  Admi- 
ralty are  complete,  and  we  do  not  conceive  that  any  necessity  exists 
for  enlarging  his  functions.  .  .  .  But  we  are  of  opinion  that  perma- 
nent assistance  should  be  afforded  him,  in  the  direction  of  financial 
criticism  and  control,  by  placing  the  Accountant-General  in  closer 
relationship  than  at  present  to  him,  by  which  the  nccessaiy  improve- 
ment would  be  made  in  the  position  of  the  Accountant-General, 
while,  at  the  same  time,  the  Parliamentary  and  Financial  Secretary 
would  be  in  a  better  position  to  exercise  financial  control  over 
expenditure." 

With  the  view  of  giving  effect  to  these  recommendations,  an  Order 
in  Council,  dated  the  18th  November,  1885,  was  issued,  whereby  the 
Lords  of  the  Admiralty  were  directed  to  give  the  necessary  directions 
to  ensure  the  carrying  out  of  the  new  arrangements. 

79.  It  will  be  well  to  bear  in  mind  what  the  functions  of  the 
Accountant-General  were  declared  to  be  under  that  Order  in  Council. 
That  Order,  after  directing  the  appointment  of  the  Accountant- 
General  of  the  Navy  to  act  as  Assistant  to  the  Financial  Secretary, 
and  declaring  that  the  Executive  Departments  should  continue  to  be 
held  primarily  responsible  for  keeping  a  careful  watch  upon  the 
expenditure  they  recommend  or  incur,  lays  down  the  duties  of  the 
Accountant-General  as  follows : 

a  Preparation  of  estimates ; 

b.  Financial  review  of  expenditure ; 

c.  Advising  or  deciding  as  to  transfer  of  votes ; 

d.  Seeing  that  expenditure  is  properly  brought  to  account ; 

e.  Advising  on  all  questions  affecting  Naval  Expenditure,  and 

that  he  should  not  only  be  made  acquainted  with  expendi- 
ture, after  it  has  been  incurred,  but  be  regarded  as  the  officer 
to  be  consulted  on  all  matters  involving  an  expenditure  of 
Naval  f\inds. 

80.  Moreover,  in  the  office  memorandum,  which  was  promulgated 
with  the  Order  in  Council,  it  was  enjoined,  inter  alia,  that  the  written 
concurrence  of  the  Accountant-General  is  to  be  required  to  each  vote 
before  it  is  finally  approved  by  my  Lords,  that  each  vote  is  to  be 
referred  in  sufficient  time  with  explanations  to  him  for  concurrence 
or  observation,  and  that  he  is  to  be  consulted  before  any  expenditure 
is  incurred  which  is  not  provided  in  the  estimates,  or  before  any 
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money  already  provided  is  applied  to  any  purpose  other  than  that  for 
which  it  was  bo  provided.  And,  in  conclusion,  my  Lords  remark- 
that  "in  recognising  the  Accountant-General  themselves,  and  in 
calling  upon  the  Spending  Departments  to  recognise  him  to  the 
fullest  possible  extent  as  the  financial  officer  who  shall  be  referred  to 
in  regard  to  all  proposals  involving  expenditure,  a  security  will  be 
given  for  the  economical  administration  of  Naval  Funds  which  does 
not  now  exist" 

81.  Concurrently  with  the  operations  of  the  Departmental  Com- 
mittees which  resulted  in  the  issue  of  this  Order  in  Council,  a 
distinct  Committee,  under  the  presidency  of  Vice-Admiral  Graham, 
had  inquired  into  the  management  and  expenditure  of  the  dockyards. 
Their  reports,  wliich  will  be  found  in  a  Blue  Book  presented  to 
Parliament  in  1886,  C.  4615,  and  which  are  very  valuable,  showed 
the  urgent  necessity  for  reforms  in  every  department  of  dockyard 
work.  They  complained  of  the  inadequate  supervision  of  labour,  of 
the  waste  of  both  labour  and  materials,  of  idleness,  of  defective 
management,  of  duplication  of  accounts,  of  over-employment  of 
clerks,  of  useless  work.  They  specially  drew  attention  to  the  absence 
of  any  systematic  or  concurrent  financial  control  over  dockyard 
expenditure,  and  to  the  particularly  unsatisfactory  system  under 
which  the  financial  business  of  the  yards  was  conducted.  Moreover, 
they  pointed  out  that  the  yard  store  accounts  were  unaudited,  that 
the  Accountant  was  quite  at  the  mercy  of  the  professional  officers, 
and  that,  as  a  matter  of  fact,  there  was  no  independent  guarantee 
that  the  figures  in  the  expense  accounts  represented  actual  facts. 

82.  With  the  view  of  dealing  with  some,  atr  least,  of  the  evils 
complained  of,  while  postponing  the  treatment  of  the  others,  the 
Lords  of  the  Admiralty  determined  upon  the  establishment  of  an 
independent  examination  of  the  dockyard  accounts,  to  be  carried  out 
by  a  new  officer,  to  be  called  the  Inspector  of  Yard  Accounts.  This 
officer's  duties  were  laid  down  in  Admiralty  memorandum  of  the 
14th  January,  1886,  which  states  that  "he  is  to  be  considered  as  the 
representative  of  the  Accountant-General  of  the  Navy  in  that  officer's 
capacity  as  Deputy  and  Assistant  to  their  Lordships'  Parliamentary 
and  Financial  Secretary,  under  the  powers  conferred  by  the  Ordor  in 
Council  dated  18th  November,  1885 ;  and  whilst  exercising  a  general 
supervision  over  the  preparation  of  the  accounts,  he  will  be  held 
personally  responsible  for  the  efficiency  of  the  audit  of  all  accounts 
and  of  the  examination  "of  expenditure." 

83.  The  system  under  which  the  Accountant-General  as  Assistant 
to  the  Financial  Secretary  was  thus  to  exercise  an  effective  financial 
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criticism  of  all  proposed  expenditure,  as  well  as  to  record  all  actual 
expenditure,  was  formally  communicated  to  the  Treasury  in  Novem- 
ber 1885.  With  some  verbal  amendments  the  Treasury  expressed 
their  concurrence  in  the  proposals,  and  ultimately  agreed  to  the  costly 
and  considerable  modifications  of  the  establishment  of  the  Accountant- 
General,  which  were  found  necessary.  The  system,  accordingly, 
came  into  operation  in  January  1886.  The  reports  of  the  various 
Committees  to  which  we  have  referred,  and  the  Order  in  Council, 
were  laid  before  Parliament  in  the  course  of  the  year  1886. 

84.  Before,  however,  sufficient  time  had  elapsed  to  get  the  system 
into  working  order,  it  was  modified  in  two  important  particulars : — 

I.  As  regards  Store  Accounts. 

II.  As  regards  Expense  and  Manufacturing  Accounts. 

First,  as  to  Store  Accounts.  The  problem  of  the  due  adminis- 
tration of  the  vast  quantities  of  stores,  constantly  dealt  with  at  the 
dockyards,  has  always  been  one  of  great  difficulty.  One  phase  of  it, 
as  to  wliich  veiy  different  views  have  been  entertained,  has  been  the 
relation  which  the  Accountant-General  should  occupy  towards  the 
various  departmental  officers  entrusted  with  the  actual  custody  of 
stores.  Before  1870  these  officers,  viz.,  the  Directors  of  Victualling, 
of  Stores,  and  of  Transports,  and  the  Medical  Director-General,  were 
responsible  to  the  Board  of  Admiralty  alone,  and  were  not  subject  to 
any  criticism  on  the  part  of  the  Accountant-General ;  but  in  1870 
the  store  accounts  were  all  concentrated  in  the  hands  of  the  last- 
mentioned  officer.  This  was  the  state  of  affairs  at  the  time  of  the 
Order  in  Council  of  November  1885,  and  the  examination  of  these 
accounts  by  the  Accountant-General  was  an  essential  element  of  the 
control  contemplated  by  the  Order ;  but  in  March  1886,  only  three 
months  after  the  Accountant-General  had  been  formally  invested 
with  his  new  functions,  the  Admiralty  transferred  the  examination  of 
store  accounts  to  the  departmental  officers ;  still,  however,  retaining 
in  the  hands  of  the  latter  a  power  of  "  review."  This  meant  that  no 
account  could  be  finally  passed  until  he  approved.  This  arrangement 
was  entered  into  about  August  1886.  But  in  November  1886  the 
Treasury  issued  their  minute  for  the  independent  audit  of  store 
accounts  by  the  Controller  and  Auditor-General.  This  minute  was 
regarded  by  the  Board  of  Admiralty  as  enabling  them  to  dispense 
altogether  with  the  Accountant-General's  "  review,"  and  that  officer 
ceased  to  have  any  further  knowledge  of,  or  power  over,  the  stores. 

85.  Next,  as  to  the  "Expense  Accounts."  We  have  already 
mentioned  the  appointment  of  the  Inspector  of  Yard  Accounts  as 
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the  representative  at  the  yards  of  the  Accountant-General.  To  this 
officer  was  entrusted  the  superintendence  of  the  mass  of  yard 
accounts,  &c,  which,  when  finally  collated,  result  in  the  "  expense 
accounts."  These  accounts  are  of  great  value.  Compiled  from  the 
wages  sheets,  from  the  notes  of  stores  issued  locally  or  purchased  at 
headquarters,  they  show  the  actual  purposes  for  which  wages  have 
been  paid  or  materials  issued.  They  are  the  necessary  complement 
of  the  appropriation  accounts.  In  the  hands  of  an  expert  they  open 
up  all  kinds  of  suggestions  and  hints,  and  so  constitute  a  valuable 
weapon  of  financial  criticism.  The  position  of  the  Inspector  of  Yard 
Accounts,  and  the  collating  by  the  Accountant-General  of  the 
expense  accounts,  were  again  essential  features  of  the  control  con- 
templated by  the  order  of  November  1885 ;  but  in  January  1887, 
before  the  Inspector,  as  representative  of  the  Accountant-General, 
had  been  a  year  in  office,  the  Controller  of  the  Navy  recommended 
that  he  (the  Inspector)  should  be  regarded  as  representing  conjointly 
the  Controller  of  the  Navy  and  the  Accountant-General  of  the  Navy. 
Various  reports  followed,  with  the  ultimate  result  that  the  Inspector 
of  Yard  Accounts  was  transferred  entirely  to  the  Controller's  Depart- 
ment, and  ceased,  in  any  way,  to  represent  the  Accountant-General. 
It  follows  from  this  that  the  expense  accounts,  when  presented  to 
Parliament,  will  bear  the  signature  of  the  Controller,  and  that  the 
Accountant-General  will  have  nothing  to  do  with  them. 

86.  It  is  obvious  that  this  mode  of  dealing  with  the  Accountant- 
General  is  the  outcome  of  views  completely  divergent  as  to  the 
position  and  functions  of  that  officer.  That  this  divergence  exists  at 
the  Admiralty  is  best  illustrated  by  a  few  extracts  from  the  evidence, 
which  will  also  serve  to  show  how  far  the  Order  in  Council  of 
November  1885  has  been  carried  out.   We  take  the  latter  point  first 

Mr.  Miller,  Inspector  of  Dockyards  Accounts,  says :  "  We  do  not 
possess,  as  far  as  I  am  able  to  see  at  the  Admiralty  as  the  result  of 
these  increased  functions,  any  general  check  upon  the  financial 
administration  beyond  what  existed  before."  "The  Accountant- 
General  has  complete  touch  of  all  the  business  after  he  has  been 
informed  of  the  liability ;  but  it  does  not  seem  that,  as  a  depart- 
mental officer,  he  can  have  sufficient  control  over  the  action  of  the 
Spending  Departments  before  they  incur  the  liability."  " I  cannot 
help  saying  that  the  financial  control  is  not  exercised  by  the 
Accountant-General's  Department,  as  was  intended  by  the  Order  in 
Council."  "Proposals  for  expenditure  go,  as  a  rule,  direct  to  the 
Financial  Secretary."  And,  being  asked  when  the  Accountant- 
General  would  be  informed  of  the  order  for  a  new  ironclad,  he 
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explained  that  such  an  order  would  be  given  on  tjie  aathority  of  the 
Controller  and  Secretary,  and  that  the  Accountant-General  would 
not  necessarily  be  consulted  until  the  contract  had  been  entered 
into;  and  he  added  that  a- permanent  executive  officer  in  the 
Admiralty  would  order  a  new  expenditure,  and  send  it  under  his 
recommendation  to  the  Hoard,  without  the  Accountant-General 
having  had  an  opportunity  to  express  an  opinion  upou  it.  And 
asked  whether,  if  the  printed  directions  of  the  Admiralty  were 
strictly  carried  out,  they  are  sufficient  to  provide  an  effective  financial 
control  over  the  expenditure  by  a  permanent  officer,  meaning  by  Uwi 
the  Accountant-General  of  the  Navy,  he  replied,  "  I  runnot  help 
thinking  that  the  instructions  appear  to  be  very  clear  and  precise, 
they  are  excellent  in  theory,  but  it  has  not  appeared  to  be  practicable 
to  carry  them  out  in  practice."  lie  added,  that  the  Accountant 
General  of  the  Navy  is  regarded  rather  as  a  paying  officer  and 
recorder  of  expenditure  than  as  entrusted  with  higher  functions. 

87.  Turning  now  to  the  attitude  taken  by  the  Parliamentary 
Heads  to  the  policy  of  the  order,  the  present  Financial  Secretary 
says,  "the  memoranda  of  the  Board  defining  the  Accountant-  General'  > 
duties  do  anticipate  that  there  is  some  financial  control  in  his  hands, 
but,  save  that  at  the  end  uf  the  year,  when  it  is  important  to  take 
care  that  you  do  not  get  into  supplementary  estimates,  and  do  noc 
spend  money  in  excess  of  the  votes,  his  financial  control  is  very 
limited."  Moreover  he  adds,  "  under  the  present  system  of  adminis- 
tration it  is  impossible  for  the  Accountant-General  to  exexvis*- 
financial  control,  that  financial  control  meaning  a  check  on  expendi- 
ture before  it  Is  incurred ;  and  the  Financial  Secretary  is  not  in  .t 
much  l>etter  position."  Asked  as  to  what,  in  his  view,  are  the  duties 
of  the  Accountant-General  when  estimates  are  submitted  for  hi* 
concurrence,  he  limits  them  to  the  verification  of  calculations,  but 
denies  that  the  expression  of  any  opinion  as  to  whether  they  embody 
proj)er  expenditure  is,  or  can  be,  a  part  of  his  functions.  Yet  the 
Financial  Secretary  does  not  deuy  the  necessity  for  a  permanent 
financial  assistant  to  the  Financial  Secretary,  but  would  apparently 
desire  that  the  duties  of  such  an  officer  should  be  exercised  by  the 
Permanent  Secretary  <>f  the  Admiralty,  and  not  by  the  Accountant- 
General.  His  words  are,  "I  would  give  the  Permanent  Secretary 
such  a  position  that  no  oue  connected  with  auy  of  the  Spending 
Departments  of  the  Admiralty  could  resent  his  coming  into  thv>r 
departments,  overlooking  their  pro|>osals,  and  advising  the  jurlm- 
meiitary  representatives  as  to  those  proposals." 

«8.  The  views  expressed  by  the  Financial  Secretary  are  Iwld 
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substantially  by  the  present  First  Lord  of  the  Admiralty.  The  whole 
tenor  of  his  Lordship's  evidence  on  this  point  is  that  better  results 
are  obtained  by  exempting  the  professional  officers  from  the  criticism 
of  a  permanent  financial  officer,  rather  than,  by  submitting  their 
proposals  to  inexpert  criticism,  weakening  their  sense  of  responsibility. 
Such  being  the  views  of  the  responsible  parliamentary  heads  of  the 
Admiralty,  it  is  not  to  be  wondered  at  that  the  officers  actually 
entrusted  with  the  financial  functions  of  the  Accountant-General 
should  have  met  with  much  opposition.  Mr.  Main,  Assistant 
Accountant-General,  reviewing  the  effect  during  the  past  year  of 
applying  the  Order  in  Council  of  November  1885,  says,  "  The.  result 
has  been  far  from  encouraging.  The  tendency  to  withhold  informa- 
tion, or  to  give  partial  information,  coupled  with  the  tendency  to 
friction  when  questions  affecting  expenditure  are  raised,  accompanied 
by  protests,  even  in  cases  where  these  questions  are  manifestly  of  a 
legitimate  character,  has  been  most  discouraging,  and  has  done  much, 
in  my  opinion,  to  weaken  financial  control  of  the  really  effective 
character  contemplated  by  the  Order."  Mr.  Main  admits  that  the 
memorandum  gives  power  enough  to  the  Accountant-General,  and 
hopes  that  with  patience  the  difficulties  that  he  has  described  may 
be  overcome. 

89.  Mr.  Awdry,  who  was  a  member  of  the  Departmental  Com- 
mittee winch  reorganised  the  Accountant-General's  Department  in 
1885,  with  the  view  of  enabling  it  to  carry  out  this  system  of  finan- 
cial control,  says,  "The  Accountant-General  has  not  really  the 
power.  He  has,  of  course,  under  that  Order  in  Council,  but  you  can 
readily  understand  that  the  Accountant-General,  in  his  capacity  as 
the  principal  officer  of  the  Admiralty,  cannot  very  well  insist  upon 
the  Controller  of  the  Navy,  who  is  a  Lord  of  the  Admiralty,  furnish- 
ing him  with  information."  He  would  propose  that  criticism  of 
finance  should  be  removed  from  the  Accountant-General  and  be 
placed  in  the  department  of  the  Secretary,  where  a  small  staff  should 
collect  whatever  threads  of  expenditure  were  necessary,  to  enable 
them  to  advise  the  Financial  Secretary,  while  the  Accountant- 
General  should  become  merely  a  book-keeper  and  recorder.  Mr. 
Awdry  looks  upon  the  controlling  power  of  expenditure  as  practically 
a  misnomer,  and  he  adds,  "  All  I  would  have  in  this  branch  is,  not  a 
department  which  would  have  the  power  of  criticising  shipbuilding 
policy,  but  one  which  would  merely  keep  the  threads  of  business 
together  and  report  to  the  Board,  'We  stand  in  such  and  such  a 
position,  we  are  committed  to  such  and  such  expenditure,  and  we 
are  likely  to  incur  such  and  such  expenditure.' "    And  Mr.  Awdry 
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defends  this  proposal  on  the  score  of  economy.  When  asked  to 
explain  how  the  Accountant-General  can  so  soon  have  been  reduced 
from  the  high  position  in  which  the  Order  in  Council  put  him, 
Mr.  Awdry  explains  that  changes  in  the  department  are  very  rapid  ; 
that,  since  the  Order  in  Council  was  framed,  important  changes  have 
taken  place ;  that,  formerly,  the  Accountant-General  had  the  whole 
of  the  Professional  Accounts  kept  and  checked  in  his  department; 
that  all  this  has  gone  from  him,  and  he  has  not  now,  consequently, 
the  means  at  his  disposal  that  he  had  when  the  Order  was  issued ; 
that,  in  future  the  Accountant-General  will  not  have  any  connexion 
with  the  store  accounts :  that  the  duty  hitherto  exercised  by  the 
Accountant-General  of  locally  examining  the  dockyard  store  accounts 
has  now  been  removed  and  handed  over  to  the  Exchequer  and  Audit 
Department ;  that,  on  the  whole,  the  functions  of  the  Accountant- 
General  have  been  so  far  denuded  that  the  denudation  may  well  go 
a  little  farther.  Mr.  Awdry  further  states  that  a  Departmental  Com- 
mittee, under  the  presidency  of  the  Civil  Lord  of  the  Admiralty,  and 
consisting  of  two  members  of  the  Secretariat  Staff  (Mr.  Awdry  being 
one),  and  the  present  Director  of  Victualling,  are,  at  this  moment, 
engaged  in  a  reorganization  of  the  Admiralty;  he  alleges  that  an 
economy  of  £20,000  a  year  can  be  effected,  and  that  nearly  one  half 
of  this  saving  will  result  from  the  reductions  that  can  be  made  by 
recognizing  the  alteration  indicated  by  him  in  the  position  of  the 
Accountant-General. 

00.  It  is  well  to  put  in  contrast  to  this  evidence  the  testimony  of 
two  former  First  Lords  of  the  Admiralty,  namely,  Mr.  Childers  and 
the  Earl  of  Northbrook. 

91.  The  former  considers  that  the  Accountant-General  should  be 
the  Permanent  Financial  Secretary  of  the  Admiralty ;  any  view  of 
his  functions  which  makes  him  a  mere  book-keeper  is  entirely  wrong : 
he  should  be  the  permanent  officer  in  whom  finance  centres ;  if  the 
head  of  a  dockyard,  or  any  great  officer  who  is  charged  with  expendi- 
ture, makes  a  new  proposal,  undoubtedly  the  Accountant-General 
ought  to  have  the  opportunity  of  criticising  it,  of  asking  such  ques- 
tions as  he  thinks  desirable,  and  those  questions  ought  to  be  answered. 
He  should  be  at  the  hand  of  the  Financial  Secretary,  should  have 
absolute  power  of  criticism  and  examination ;  if  the  term  "  Ac- 
countant-General "  has  led  to  its  being  supposed  that  he  is  only  a 
book-keeper,  the  term  had  better  be  altered ;  on  any  new  head  of 
expenditure  being  incurred,  the  Parliamentary  Secretary  would  hardly 
be  performing  his  duty  if  he  failed  to  obtain  the  report  upon  it  of 
the  Accountant-General;  his  relation  to  the  Permanent  Secretary 
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would  be  that  of  two  officers  very  highly  placed,  who  are  bound  to  keep 
one  another  well  informed  of  anything  going  on  in  the  department 

92.  With  respect  to  the  Admiralty  Minute  of  November,  1885, 
Mr.  Childers  expresses  his  complete  concurrence  in  the  view  therein 
embodied,  and  adds,  "  Nothing  you  can  do  to  strengthen  that  view 
would,  in  my  judgment,  be  wrong." 

93.  Lord  Northbrook's  evidence  is  to  the  same  effect  When 
leaving  the  Admiralty  in  1885,  he  placed  on  record  the  fact  that  he 
had  felt  the  want  of  permanent  financial  assistance,  on  account  of  the 
removal,  one  after  the  other,  of  three  Parliamentary  Secretaries,  and 
had  therefore  resolved  to  place  the  Accountant-General  in  the  position 
of  Assistant  to  the  Financial  Secretary.  He  wished  that  the  Accoun- 
tant-General should  be  able  to  make  any  criticism,  or  express  any 
opinion  he  pleased  on  Admiralty  Finance  either  in  estimates  or  in  ex- 
penditure, and  feels  sure  tliat  an  able  man  would  give  opinions  of  great 
value.  Asked  his  opinion  of  the  statement,  that  it  is  impossible  for  the 
Accountant-General  to  exercise  Financial  Control,  meaning  by  tliat 
check  on  expenditure  before  it  is  incurred,  he  replied  that  it  should 
be  made  quite  clear  that  that  statement  could  not  now  be  correct. 

94  We  have  carefully  considered  the  two  views  as  to  the  functions 
of  the  Accountant-General  thus  presented,  and  their  bearing  upon 
the  financial  administration  of  the  great  spending  departments.  We 
repeat  that  on  the  satisfactory  solution  of  the  problem  of  financial 
control  depends  the  economical  management  of  those  departments. 
It  will  be  observed  that  the  proposed  limitation  of  the  functions  of 
the  Accountant-General  is  advocated  on  the  ground  of  economy  and 
abolition  of  unnecessary  work.  We  agree  that  if  the  Accountant- 
General  is  to  be  nothing  more  than  a  book-keeper,  if  he  is  simply  to 
record  past  expenditure  and  tliat  only  as  to  cash  and  not  as  to  stores, 
if  he  is  simply  to  prepare  estimates  and  not  criticise  the  proposals 
embodied  therein,  then  the  status  hitherto  assigned  him  is  unwarranted, 
the  pay  awarded  him  is  excessive,  and  the  present  constitution  of  his 
office  is,  in  regard  to  pay  and  proportion  of  higher  to  lower  grade  posts, 
indefensible.  We  have  no  doubt  that  great  reductions  may  be  made  in 
his  office ;  but  the  paramount  question  is,  if  we  accept  this  narrowed 
view  of  his  functions,  how  can  adequate  provision  be  made  for  the 
maintenance  within  the  department  of  an  automatic  financial  check  ? 

95.  In  the  ultimate  resort,  all  financial  control  must  be  vested,  of 
course,  in  the  parliamentary  heads  of  departments,  subject  to  the 
consent  of  the  Treasury,  or  the  final  review  of  the  Cabinet ;  but 
within  the  department  itself  it  is  the  duty  of  the  Financial  Secretary 
to  criticise  all  proposed  expenditure  from  the  standpoint  of  cost,  and, 
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so  to  speak,  to  put  on  their  defence  all  the  professional  officers  when 
suggesting  new  forms  of  expenditure. 

96.  But  in  our  opinion  it  would  be  a  great  mistake  to  leave 
financial  criticism  exclusively  in  the  hands  of  the  parliamentary 
chiefs.  From  the  necessity  of  the  case  they  are  constantly  changing, 
and.  while  in  office,  are  notoriously  overwhelmed  with  parliamentary 
as  well  as  official  duties.  It  is  essential,  therefore,  that  means  should 
W  taken  to  ensure  the  existence  within  the  department  itself  of 
continuous  financial  criticism,  independent  of  changes  of  ministry, 
and  of  the  varying  phases  of  public  opinion.  The  officer  entrusted 
with  these  duties  should  be  able  to  keep  himself  informed  of  the 
financial  effect  of  all  existing  arrangements.  He  should  be  at  once, 
through  his  staff,  book-keeper  and  accounting  officer,  and  should  have 
charge  of  all  subsidiary  accounts.  He  should  have  the  power  to 
follow  the  appropriation  of  all  moneys,  and  verify  all  balances 
whether  of  cash  or  stores ;  moreover,  he  must  have  the  right  to  ask, 
and  power  to  obtain  from  the  various  professional  and  executive 
officers,  all  information  necessary  to  enable  him  to  lay  before  the 
Financial  Secretary  a  complete  review  and  criticism  of  all  their 
proposals.  In  a  word,  he  should  aim  at  exercising  within  the  depart- 
ment such  an  examination  of  suggested  outlay  as  is  conducted  by  the 
Treasury  in  the  case  of  the  Civil  Departments. 

97.  We  are  of  opinion,  therefore,  that  the  Accountant-General  of 
the  Navy  should  be  the  permanent  assistant  and  adviser,  on  all 
matters  involving  the  outlay  of  public  money,  to  the  Financial 
Secretary,  and  that  the  view  of  his  duties  embodied  in  the  Order  in 
Council  of  November  1885  is  substantially  just  and  wise.  We  think, 
moreover,  that  if  the  financial  routine  instituted  by  the  Order  in 
question  has  not  at  present  justified  the  expectations  formed  of  it,  it 
is  because  it  has  not  been  fully  and  fairly  tried.  Up  to  the  present 
time  the  Accountant-General  has  not,  in  his  position  as  assistant  to 
the  Financial  Secretary,  been  completely  recognized,  in  practice  as 
well  as  in  theory,  as  the  permanent  financial  officer  to  whom  all 
proposals  involving  expenditure  are  to  be  communicated  before  action 
is  taken.  The  inevitable  consequence  of  the  rapidity  with  which 
changes  in  the  duties  of  the  Accountant-General  were  sanctioned 
before  he  could  have  fully  exercised  the  new  functions  imposed  by  the 
Order  in  Council  has  been  to  impair,  if  not  to  destroy,  his  authority. 

98.  We  can  see  no  good  reason,  in  regard  to  store  accounts,  why 
the  audit  of  the  Parliamentary  Controller  and  Auditor-General  should 
have  led  to  the  abandonment  of  the  "  review "  of  those  accounts, 
which  the  Accountant-General  of  the  Navy  had  previously  made. 
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That  "  review  "  sliould  not,  in  our  opinion,  mean  a  detailed  examina- 
tion of  each  account,  but  should  aim  rather  at  such  a  collating  of  the 
accounts  as  would  enable  the  Accountant-General  to  watch  the  rate 
and  pi-ogress  of  store  expenditure,  and  thereby  to  criticise  effectually 
all  estimates  for  stores,  and  draw  attention  either  to  depletion  or 
excess.  Sucli  a  review  need  not  have  involved  any  considerable  cost 
Further,  in  our  opinion,  the  checking  of  store  officers  by  an  indepen- 
dent officer  witliin  the  department  is  an  essential  factor  in  good 
administration,  and  the  Treasury  minute  was  evidently  not  intended 
to  supersede  due  administration  of  stores  within  the  department. 
We  may  remark  that  the  whole  subject  of  the  Auditor-General's 
detailed  audit  of  stores  will  need  careful  watching,  lest  it  should  tend 
to  weaken  departmental  responsibility. 

99.  We  tliink  the  Expense  Accounts  should  have  been  left  in  the 
hands  of  the  Accountant-General,  such  modifications  being  introduced 
into  the  mode  of  keeping  them  as  would  have  enabled  the  Controller 
to  obtain  from  them  whatever  information  he  desired. 

100.  We  do  not  agree  with  the  suggestion  that,  at  the  Admiralty, 
financial  criticism  should  be  left  to  the  Permanent  Secretary,  who 
should  have  the  help  of  a  small  finance  branch  of  his  own,  leaving  to 
the  Accountant-General  merely  book-keeping  duties.  To  say  nothing 
of  the  fact  that  the  Permanent  Secretary  has  already  quite  enough  to 
do,  we  deprecate  the  multiplication  of  finance  branches.  A  proper 
financial  system  should  embrace  all  accounts,  whether  cash  or  stores, 
and  should  be  administered  by  one  officer,  whose  business  should 
be  finance  and  nothing  else. 

101.  The  arrangements  at  present  in  force  at  the  War  Office,  with 
reference  to  financial  control,  are  based  upon  the  two  Orders  in 
Council  of  23rd  June,  1870.  By  one  of  these  the  Surveyor-General 
of  the  Ordnance  is  appointed,  and  is  entrusted  witli  the  control  of  all 
army  stores,  with  the  custody  of  all  buildings,  and  with  the  provision 
for  all  transport  requirements.  He  prepares  the  estimates  for  all 
these  services,  and  examines  the  expenditure  relating  thereto.  By 
the  other  the  Financial  Secretary  is  appointed,  and  his  duties 
are  to  prepare  the  estimate  for  the  pay  of  the  Army,  to  collect 
together  the  estimates  of  the  other  departments,  and  to  "  financiall y 
review"  the  expenditure  proposed  in  such  estimates.  The  office 
memoranda  based  on  these  Orders  declare  that  heads  of  departments 
are  responsible  to  the  Secretary  of  State  that  the  expenditure  under 
the  several  sub-heads  of  the  votes  they  supervise  is  not  exceeded. 
Any  anticipated  excess  is  to  be  submitted  to  the  Secretary  of  State, 
through  the  Financial  Secretary,  who  is  to  check  the  estimated  cost 
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of  the  proposal,  point  out  its  effect  upon  analogous  cases,  and  iu 
financial  bearing  upon  the  total  expenditure  of  the  year.  The 
Accountant-General  is  the  assistant  of  the  Financial  Secretary. 

102.  The  actual  working  of  the  system  seems  to  be  that  the 
Accountant-General,  as  representing  the  Financial  Secretary,  can  and 
does  control  questions  of  establishment  pay  and  jiension,  but  that,  as 
the  Surveyor-General  is  an  oflicer  of  co-ordinate  jurisdiction  with  the 
Financial  Secretary,  the  latter,  although  nominally  possessing  the 
)>ower  of  review,  knows  nothing  of  the  details  of  the  expenditure  of 
the  former.  It  follows  that  the  Accountant-General  has  practically 
no  authority  in  connexion  with  the  Surveyor-General's  votes,  and  the 
whole  of  the  store  accounts  are  exempt  from  his  examination.  The*: 
votes,  as  stated  above,  involve  an  expenditure  of  £8,176,500. 

103.  On  the  grounds  we  have  already  indicated,  we  do  not  approve 
of  this  exemption  of  the  Surveyor-General  from  the  Accountant  - 
General's  criticism.  Whether  at  the  War  Office  or  at  the  Admiroltv, 
one  principle  alone  should  be  adopted,  and  that  principle,  in  our 
opinion,  should  be  that  every  demand  for  expenditure  should  1-- 
subject  to  the  criticism  of  the  proper  financial  authority,  the  final 
decision  resting  with  the  responsible  minister.  On  no  other  l>asis  d<« 
we  see  any  sufficient  security  for  the  economical  administration  <«f 
the  great  Sj>ending  Department*. 

104.  At  present,  however,  the  tendency  is  in  a  directly  opp«»site 
direction.  The  professional  departments  are  gradually  escaping  inde- 
pendent financial  control,  and  in  consequence  the  Secretary  of  State 
for  War,  or  the  First  Ix>rd  of  the  Admiralty,  when  dealing  with  their 
proposals,  will  have  represented  to  him  only  one  view,  that  of  the 
professional  demand,  while  the  other  view,  that  of  the  skilled  financial 
critic,  will  lie  wanting. 

105.  With  reference  to  the  clerical  staff  of  the  Admiralty  and  it-* 
sub-departments,  we  give  here  a  short  statement  of  their  numl^rs 
and  cost,  based  principally  on  the  Navy  estimates  for  the  current 
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Abstract  of  Vote  3.   Admiralty  Office.   Clerical  Staff. 


Xutntarg. 


Coat. 


Secretary's  Department  .... 
Controller's  Department  . 
Victualling  Department  .... 
Porcbaae  and  Contract  Department 
Medical  Department  .... 
Accountant-General's  Department.  (Town) 
Examination  of  Accounts  at  the  Outports  . 


Director  of  Works' 
Naval 

Abate:- 
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20,984 
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28 
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4,629 

205 

51,275 

29 

6,441 

23 

6,737 

16 

4,041 

6 

977 

502 

£136,156 

For  repayment  to  bo  made  by  the  Indian  Government, 
being  a  fixed  commuted  amount  for  work  performed 
by  the  Admiralty  in  connection  with  the  Indian 

£ 

3,870 

•• 

For  contribution  oat  of  the  funds  of  Greenwich  Hospital, 
being  a  fixed  commuted  amount  for  the  work  per- 
formed in  the  several  Departments  of  the  Admiralty 
in  connection  with  Greenwich  Hospital  business 

650 

4,520 

£131,636 

106.  It  is  admitted  by  all  the  responsible  officers,  with  the  exception 
of  the  Director  of  Engineering  and  Architectural  Works,  that  their 
staff  could  be  reduced  ;  and  we  are  glad  to  find  that  the  present 
First  Lord  has  stopped  all  entries  into  the  clerical  establishment  for 
the  present. 

107.  We  are  of  opinion  that  some  of  the  clerical  work,  especially 
that  receiving  from  £350  to  £1000  a  year,  is,  like  that  at  the  War 
Office,  too  highly  paid. 

108.  The  routine  work  in  the  Admiralty  and  its  sub-departments  is, 
like  that  in  the  War  Office,  of  a  simple  kind,  requiring  only  attention 
and  industry,  and  a  good  clerk's  education,  and  it  is  in  the  highly 
paid  clerkships  principally  that  we  think  a  considerable  saving  ought 
to  be  effected. 


Digitized  by  Google 


THE  NAVAL  ANNUAL. 


109.  There  must  no  doubt  be  a  small  Higher  Division  recruited 
principally  from  young  men  of  higher  education,  but  in  the  above- 
mentioned  offices  the  bulk  of  the  work  can  be,  and  ought  to  1*  done 
by  men  of  the  calibre  of  Lower  Division  clerks.  And  we  take  the 
opportunity  here  of  saying  that  the  evidence  we  have  received 
establishes  the  fact,  speaking  generally,  that  the  class  of  young  men 
who  have  entered  the  service,  in  lx>th  divisions,  in  recent  year*,  lias 
been  satisfactory. 

110.  It  may  be  sometimes  necessary  to  reduce  the  staff  of  an  office, 
by  giving  pensions  to  men  who  are  not  yet  eligible  either  by  age  or 
length  of  service  to  receive  them,  but  whose  services  are  not  required. 
And  there  are  no  doubt  cases  where,  even  when  account  is  taken  «>< 
the  addition  to  the  enormous  non-effective  charge,  a  substantial 
saving  may  be  shown.  But  it  has  too  often  been  the  case  that  the 
places  so  rendered  vacant  have  subsequently  been  filled  up,  while  in 
some  of  the  reorganisations,  men  have  been  allowed  to  retire  on 
al>olition  terms,  who  should  have  been  retained  in  the  service  ;  other? 
at  the  same  time  being  retained  whose  services  might  with  advantage 
have  been  dispensed  with.  The  only  security,  in  our  opinion,  is  t«» 
strengthen  Treasury  control  over  establishments,  always  associating 
with  the  Treasury  for  such  purposes,  ns  we  Kdieve  indeed  has  be*- n 
generally  the  course  of  procedure,  the  resj>onsible  heads  of  depart- 
ments affected,  without  whose  co-operation  and  knowledge  no  perma- 
nent good  is  likely  to  be  attained,  and  whom  it  is  m«*t  desirable  to 
interest  directly  in  the  efficient  and  economical  manning  «>f  their 
.  >Hices. 

111.  A  striking  illustration  of  the  extravagance  which  may  V 
caused  by  reorganisations  not  carefully  watched,  and  properly  admi- 
nistered, is  afforded  by  the  case  of  the  Accountant-general's  Depart- 
ment of  the  Admiralty.  And  we  refer  to  it  because  public  nttenti*«n 
has  been  called  to  it  by  a  Parliamentary  return  issued  this  rear. 
No.  71. 

112.  An  examination  of  that  return  brings  out  the  startling  fact 
that,  to  go  no  further  back  than  1877,  while  in  that  year  the  numbers 
of  the  stair  were  259  and  the  cost  £70,502,  in  1881  the  numbers  were 
245  and  the  cost  £55,885,  and  in  1885  the  numbers  were  207  and 
the  cost  £01,324,  though  in  1878,  1879,  and  1880,  iu  the  reorganisa- 
tion carried  out  under  the  Admiralty  and  War  Office  Regulation  Act, 
1878,  pensions  were  granted  to  the  amount  of  £20,097,  and  bonuses 
to  the  amount  of  £52,199.  Under  such  control  as  that  which  we 
have  shadowed  forth  above,  we  do  not  believe  that  such  an  alnw 
would  have  occurred. 
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113.  In  reviewing  the  establishments  of  the  War  Office  and  Admi- 
ralty, we  have  not  found  it  possible  to  criticise  in  detail  the  numbers 
employed  in  the  various  branches,  nor  even  to  give  an  opinion  upon 
the  necessity  or  otherwise  of  all  those  branches.  To  do  this  would 
require  close  personal  investigation,  combined  with  an  accurate  know- 
ledge of  the  work  to  be  performed ;  and  it  appears  to  us  that,  when 
the  main  general  principles  of  the  classification  and  organisation  of 
the  clerical  services  are  once  determined,  it  will  then  be  time  to 
review,  and  if  necessary  rearrange  each  office  upon  those  lines.  This 
should  be  the  work  not  exclusively  of  each  office  separately,  but  of  a 
committee  representing  indeed  the  interests  and  knowledge  of  such 
office,  but  strengthened  by  the  addition  of  a  due  element  from  outside, 
representing  the  Treasury  and  the  Government,  and  ensuring  that 
any  rearrangement  should  be  effected  with  a  due  regard  to  uniformity, 
as  far  as  practicable  throughout  the  whole  service. 

114.  We  leave  for  the  present  the  large  question  of  Treasury 
control.  In  the  meanwhile  we  present  our  first  ad  interim  report, 
fully  conscious  that  it  deals  but  imperfectly  with  even  that  portion 
of  our  subject  which  we  have  hitherto  examined,  and  feeling  that  in 
that  examination  we  have,  under  the  terms  of  our  reference,  been 
from  time  to  time  necessarily  brought  into  contact  with  large  and 
difficult  questions,  without  the  settlement  of  which  the  establishment 
problem  cannot  satisfactorily  be  determined,  but  which  it  was  im- 
possible and  improper  for  us  to  investigate.  In  the  case  too  of  many 
of  them,  such  as  Stores  and  the  Manufacturing  Establishments,  the 
question  of  dockyard  expenditure,  and  of  contract  and  purchase  and 
matters  concerning  the  internal  administration  both  of  the  War 
Office  and  the  Admiralty,  there  have  been,  quite  recently,  reports  of 
independent  Commissions  and  Committees,  as  well  as  of  Depart- 
mental Committees,  affording  very  valuable,  if  at  some  times  some- 
what conflicting  information  upon  these  several  points.  Lastly, 
there  is  at  present  being  conducted,  by  means  of  a  Parliamentary 
Committee,  a  searching  investigation  into  the  Army  and  Navy  esti- 
mates. These  considerations,  however,  have  increased  the  difficulties 
which  we  have  felt  in  our  attempt  to  discharge,  within  proper  limits, 
the  duties  entrusted  to  us. 

115.  In  conclusion,  we  have  to  express  our  regret  that  at  a  very 
early  period  of  our  labours,  and  even  before  he  had  taken  any  part  in 
our  proceedings,  the  services  of  Mr.  Rylands  were  lost  to  the  Com- 
mission by  his  lamented  death.  At  a  later  period  Mr.  Arthur 
O'Connor,  whose  services  were  much  appreciated  by  his  colleagues, 
and  would,  we  feel  confident,  have  been  of  material  assistance  to  us, 
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thought  it  necessary,  for  reasons  entirely  unconnected  with  the  Com- 
mission, to  decline  his  further  co-operation. 

All  which  we  humbly  submit  for  Your  Majesty's  gracious  con- 
sideration. 

M.  W.  Kidlky. 
Brownlow. 

ROTIISCIIILD. 

Basing. 

Henry  H.  Fowler. 
Edward  C.  Guinness. 
Charles  E.  Lewis. 
A.  B.  Freeman  Mitford. 
J.  Cleqhorn. 
A.  S.  Harvey. 

Horace  Walpolk, 

Secretary, 
dth  September,  1887. 


I  agree  substantially  in  the  conclusions  of  this  Report,  but  I  *huuld 
have  preferred  not  to  present  it  without  further  time  to  consider  mud 
discuss  the  terms  of  it. 

Ling  en. 
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Colonial  Conference. 

Agreement  as  to  Additional  Force  to  be  Employed  for  the  Pro- 
tection of  the  Floating  Trade  in  Australasian  Waters  * 

(Approved  Draft.) 

The  Commissioners  for  executing  the  office  of  Lord  High  Admiral 
of  the  United  Kingdom  of  Great  Britain  and  Ireland,  &c,  and  the 
Governments  of  Her  Majesty's  Colonies  of  New  South  Wales, 
Tasmania,  South  Australia,  New  Zealand,  Victoria,  Queensland  and 
Western  Australia,  having  recognised  the  necessity  of  increasing  the 
Naval  Force  for  the  protection  of  the  floating  trade  in  Australasian 
waters  at  their  joint  charge,  have  resolved  to  conclude  for  this 
purpose  an  Agreement  as  follows  :— 

Article  I. 

There  shall  be  established  a  force  of  sea-going  ships  of  war,  herein-  Force, 
after  referred  to  as  "  these  vessels,"  to  be  provided,  equipped,  manned, 
and  maintained  at  the  joint  cost  of  Imperial  and  Colonial  funds. 

Article  11. 

These  vessels  shall  be  placed  in  every  respect  on  the  same  status  statu*., 
as  Her  Majesty's  ships  of  war,  whether  in  commission  or  not. 

Article  111. 

The  officers  and  men  of  such  of  these  vessels  as  are  in  commission  Change  of 
shall  be  changed  triennially,  and  of  those  in  reserve  as  may  be  crew8, 
considered  advisable. 

Article  IV. 

These  vessels  shall  be  under  the  sole  control  and  orders  of  the  Coutrol. 
Naval  Commander-in-Chief  for  the  time  being  appointed  to  command 
Her  Majesty's  ships  and  vessels  on  the  Australian  Station. 

That  these  vessels  shall  be  retained  within  tlie  limits  of  the  Limit  of 
Australian  Station  as  defined  in  the  Standing  Orders  of  the  Naval  uiout* 
Commander-in-Chief,  and  in  times  of  peace  or  war  shall  be  employed 
within  such  limits  in  the  same  way  as  are  Her  Majesty's  ships  of 
war,  or  employed  beyond  those  limits  only  with  the  consent  of  the 
Colonial  Governments. 

*  Extracts  from  Farliameiitary  I'mx-r  No.  50U1. 
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Article  V. 

\  v.>.;a>tanding  the  establishment  of  this  joint  naval  force,  no 
M.kcon  is  to  take  place  in  the  normal  strength  of  Her  Majesty's 
tu  >,  -tl  force  employed  on  the  Australian  Station,  exclusive  of  surveying 

Article  VI. 

4 

These  vessels  shall  consist  of  five  fast  cruisers  and  two  torpedo- 
^uuboats,  as  represented  by  the  Archer  (improved  type)  and  liattle- 
suake  classes  in  Her  Majesty's  Navy.  Of  the  above,  three  cruisers 
and  one  gunboat  to  be  kept  always  in  commission,  the  remainder 
being  held  in  reserve,  in  Australasian  ports,  ready  for  commission 
whenever  occasion  arises. 

Article  VII. 

1.  The  first  cost  of  these  vessels  shall  be  paid  out  of  Imperial 
funds,  and  the  vessels  fully  equipped,  manned,  and  sent  to 
Australia. 

2.  The  Colonies  shall  pay  the  Imperial  Government  interest  at 
5  per  cent,  on  the  first  and  prime  cost  of  these  vessels,  such  payment 
not  to  exceed  the  annual  sum  of  £35,000. 

3.  The  Colonies  shall,  in  addition,  bear  the  actual  charges  for 
maintaining  from  year  to  year  the  three  fast  cruisers  and  one  torpedo 
gunboat  which  are  to  be  kept  in  commission  in  time  of  peace,  and 
also  of  the  three  other  vessels  which  are  to  remain  in  reserve, 
including  the  liability  on  account  of  retired  pay  to  officers,  pensions 
to  men,  and  the  charge  for  relief  of  crews ;  provided  always  that  the 
claim  made  by  the  Imperial  Government  under  tins  head  does  not 
exceed  the  annual  payment  of  £91,000. 

4.  In  the  time  of  emergency  or  actual  war  the  cost  of  commissioning 
and  maintaining  the  three  vessels  kept  in  reserve  during  peace  shall 
be  borne  by  the  Imperial  Government. 


Replace* 
mcnt  of 
vessels  if 
lost. 


Article  VIII. 

In  the  event  of  any  of  these  vessels  being  lost  they  shall  lie 
replaced  at  the  cost  of  the  Imperial  Government. 

Article  IX. 


Terms  of  1.  This  agreement  shall  be  considered  to  become  actually  landing 
between  the  Imperial  and  the  several  Colonial  Governments  numed 
in  the  first  clause  so  soon  as  the  Colonial  Legislatures  shall  have 
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passed  special  appropriations  for  the  terras  hereinafter  mentioned,  to 
which  Acts  tins  Agreement  shall  be  attached  as  a  first  schedule. 

2.  The  Agreement  shall  he  for  a  period  of  ten  years,  and  only  Period, 
terminate  if  and  provided  notice  has  been  given  two  years  previously, 

viz.,  at  the  end  of  the  eighth  year,  or  at  the  end  of  any  subsequent 
vear,  and  then  two  years  after  such  date. 

3.  On  the  termination  of  the  agreement,  these  vessels  to  remain  ^88B,B  to 

the  property  of  the  Imperial  Government,  portyof 

Admiralty. 

Article  X. 

1.  The  payments  named  in  Article  VII.  shall  be  considered  as  Mode  of 
payments  in  advance,  and  shall  first  become  due  and  payable  on  the  P°yment' 
dates  on  which  the  several  vessels  are  put  in  commission ;  and  the 
period  of  ten  years  referred  to  in  Article  IX.  is  to  be  calculated  from 

the  date  of  the  first  vessel  being  put  in  commission. 

2.  The  share  of  these  payments  due  from  each  Colony  shall  be 
paid  annually  in  London  by  the  Agents-General  and  the  Crown 
Agents  respectively  to  such  account  as  the  Lords  Commissioners  of 
the  Admiralty  may  direct. 

3.  The  accounts  of  these  vessels  shall  be  closed  each  year  on  the  Closing  or 
31st  March,  and  the  difference  between  expenditure  and  £91,000  per  nocoMt9* 
annum  for  maintenance  adjusted  in  subsequent  annual  payments, 

should  the  actual  expenditure  prove  less  than  that  sum. 

Article  XL 

Nothing  in  this  Agreement  shall  affect  the  purely  local  naval  Local 
defence  forces  which  have  been,  or  may  be,  established  in  the  several  fojjjjj50 
Colonies  for  harbour  and  coast  defence.    Such  local  forces  in  each 
Colony  to  be  paid  for  entirely  by  that  Colony,  and  to  be  solely  under 
its  control. 

Article  XLL. 

In  time  of  peace  two  ships,  either  of  the  normal  Imperial  squadron,  vessels 
or  of  these  vessels,  shall  be  stationed  in  Xew  Zealand  waters  as  their  *°bp  ^ 
headquarters.    Should,  however,  such  emergency  arise  as  may,  in  in  New 
the  opinion  of  the  Naval  Commander-in-Chief,  render  it  necessary  to  JjjJjJ'1 
remove  either  or  both  of  such  ships,  he  shall  inform  the  Governor  of 
the  reasons  for  such  temporary  removal. 
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SCHEDULE. 

Lim  'Us  of  Australasian  /Station, 

Z~    Australian  station  is  bounded — 

X  .  .  on  the  north  from  the  meridian  of  95'  east,  by  the 
parallel  of  the  10th  degree  of  south  latitude,  to  130°  east 
longitude,  thence  northward  on  that  meridian  to  the  parallel 
of  2°  north  latitude,  and  thence  on  that  parallel  to  the  meridian 
of  136°  east  longitude,  thence  north  to  12°  north  latitude,  and 
along  that  parallel  to  160°  west  longitude. 

W    .    .on  the  west  by  the  meridian  of  952  east  longitude. 

S     .    .  on  the  south  by  the  Antarctic  Circle. 

E     .    .  on  the  east  by  the  meridian  of  160°  of  west  longitude. 


King  George's  Sound  and  Torres  Straits. 
Memorandum  for  Colonial  Conference. 

The  necessity  for  defending  IYincess  Uoyal  Harbour  and  some 
position  in  the  Torres  Straits,  has  been  fully  recognised  both  by  the 
Imperial  Government  and  the  Australasian  Colonies.  The  joint 
interest  of  these  Colonies  in  the  defence  of  these  points  has  been 
generally  admitted  on  all  hands,  and  the  Federal  Council  in  February 
186G  passed  a  resolution  to  the  effect  that  "  some  united  action 
should  be  taken  by  the  Imperial  Government  and  the  various 
Colonies." 

Several  schemes  of  defence  have  been  put  forward  by  the  War 
Office  and  by  General  Scratehley,  who  reported  on  both  positions, 
after  a  personal  inspection.  More  recently,  Admiral  Tryon  lias  called 
attention  to  the  "  great  importance  "  of  Princess  Koyal  Harbour  and 
Thursday  Island,  "  both  in  a  military  and  commercial  sense."  As 
regards  the  former,  although  the  present  commercial  importance  of 
Albany  is  relatively  small,  the  annual  value  of  the  passing  trade  was 
estimated  at  more  than  £30,000,000  in  1880,  and  this  amount  would 
be  largely  increased  in  time  of  war  in  the  event  of  possible  interruption 
to  the  Suez  Canal,  in  which  case  the  bulk  of  the  Australasian  trade 
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with  Europe  would  follow  the  Cape  route.  Moreover,  the  develop- 
ment of  Western  Australia,  and  the  opening  up  of  that  colony  by  the 
extension  of  its  railway  system  will  undoubtedly  confer  great  com- 
mercial importance  on  Princess  Royal  Harbour  and  Albany. 

As  regards  the  Torres  Straits,  the  value  and  bulk  of  trade  following 
this  route  in  time  of  peace  will  certainly  increase,  and  the  war  im- 
portance of  a  coaling  station,  as  a  link  between  Australasia  and  the 
East  India  and  China  stations,  can  hardly  be  overrated. 

The  contemplated  increase  to  the  Australasian  squadron  will  permit 
the  defences  of  these  two  positions  to  be  on  a  more  modest  scale  than 
has  been  hitherto  adopted ;  but  the  importance  of  providing  the  coal 
stores  there  with  protection  against  a  raid  by  a  hostile  cruiser  is 
nevertheless  enhanced.  In  order  that  the  Australasian  squadron 
may  be  rendered  free  to  act  with  the  utmost  vigour  in  defence  of 
floating  trade,  protected  coal  at  these  vital  strategic  points  becomes  a 
necessity. 

Finally,  both  positions  possess  considerable  natural  advantages  for 
defence ;  and,  as  has  been  pointed  out  by  Admiral  Tryon,  they  require 
for  that  very  reason  to  be  denied  to  an  enemy,  who,  once  established 
there,  could  not  be  dislodged  without  an  etfort. 

As  regards  the  negotiations  which  have  hitherto  taken  place, 
Princess  Royal  Harbour  and  Thursday  Island  occupy  a  different 
position. 

There  has  never  been  any  doubt  in  recent  years  as  to  the  general 
scheme  of  defence  of  the  former,  except  as  to  its  scale  and  such 
details  as  the  actual  position  of  the  guns.  Moreover,  Lord  Derby,  in 
his  circular  despatch  of  the  12th  June,  1885,  at  a  time  when  war 
appeared  to  be  imminent,  offered  on  the  part  of  the  Imperial  Govern- 
ment to  provide  a  certain  armament,  together  with  submarine  mines, 
if  the  Colonies  would  defray  the  cost  of  the  necessary  works  (estimated 
roughly  at  £6000),  and  furnish  the  necessary  garrison.  This  arma- 
ment was  accordingly  prepared  for  issue ;  bnt  the  apprehension  of 
war  having  meanwhile  passed  away,  it  became  desirable  to  reconsider 
the  question  \vith  a  view  to  a  more  permanent  arrangement. 

In  the  case  of  Thursday  Island,  various  schemes  of  defence  have 
also  been  prepared,  but  the  whole  question  has  been  unsettled  in 
consequence  of  a  proposal  to  adopt  Goodo  Island  as  the  coal  depot, 
and  to  create  an  artificial  harbour  and  anchorage  by  means  of  a 
breakwater.  Thus,  no  definite  proposal  for  the  defence  of  a  coaling 
station  in  the  Torres  Straits  has  ever  been  jointly  considered  by  the 
Australasian  Colonies,  and  the  Conference  will,  therefore,  enter  upon 
new  ground  in  considering  the  question. 
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Whatever  may  be  the  future  advantages  of  creating  an  artificial 
harbour  in  the  Torres  Straits,  the  Colonial  Governments  will  probably 
come  to  the  conclusion  that  its  cost  would  not  at  present  be  justified, 
and  H.M.  Government  consider  that  present  requirements  will  be 
fulfilled  by  a  moderate  defence  of  Thursday  Island,  and  that  to  create 
that  defence  without  further  delay  is  a  wiser  course  than  to  embark 
on  a  large  scheme  whose  cost  can  hardly  be  ascertained  with  accuracy. 
In  such  a  scheme,  it  can  hardly  be  expected  that  the  Australasian 
Colonies  as  a  whole  would  co-operate ;  but,  on  the  other  hand,  the 
time  may  arrive  when  Queensland  will  be  in  a  position  to  create  a 
port  on  her  northern  shore,  and  it  appears  desirable  not  to  anticipate 
requirements  wlueh  cannot  be  exactly  foreseen  or  provided  for. 

Under  the  above  circumstances,  definite  schemes  of  defence  for 
Princess  Royal  Harbour  and  Thursday  Island,  with  estimates,  are 
now  submitted  to  the  Conference,  and  H.M.  Government  trust  that 
the  present  exceptionally  favourable  opportunity  of  finally  arriving 
at  a  settlement  of  the  whole  question  may  not  be  lost 

The  general  conditions  proposed  are  as  follows : — 

1.  The  arrangement  to  be  rc-considurcd  at  the  end  of  ten  years. 

2.  The  necessary  works,  together  with  their  maintenance,  to  be 

undertaken  at  the  cost  of  all  the  Australasian  Colonies, 
calculated  on  the  basis  of  population. 

3.  A  small  permanent  garrison  to  be  maintained  at  each  place,  also 

at  the  joint  cost  of  the  Colonies. 

4.  In  the  case  of  Princess  Iloyal  Harbour,  Western  Australia  to 

undertake,  on  the  outbreak  of  war,  to  increase  the  garrison  to 
the  strength  stilted.  Queensland  to  make  a  similar  under- 
taking with  respect  to  Thursday  Island.  In  the  case  of  a  war 
of  some  duration,  it  will  be  for  the  other  Colonies  to  consider 
whether  they  should  not  assist  in  providing  reliefs  for  the 
garrison  of  Thursday  Island.  Princess  lioyal  Harbour,  on  the 
other  hand,  being  one  of  the  principal  ports  of  Western 
Australia,  should  continue  to  be  garrisoned  by  that  colony, 
unless  special  circumstances  arise  calling  for  an  increase  of 
strength  beyond  the  stated  amount,  in  which  case  the  other 
Colonies  might  be  expected  to  assist 

f>.  H.M.  Government  are  not  prepared  to  undertake  the  cost  of 
defences  on  Australasian  territory  in  view  of  the  large  ex- 
penditure they  are  incurring  on  the  coaling  stations  on  which 
the  lines  of  communication  with  the  Mother  Country  will 
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depend  in  war.  They  are,  however,  willing  to  provide  the 
following  armaments,  viz.  :— 

For  Princess  lloyal  Harbour — 

8"  K.M.L.  (Jims 
40-pr.  ll.B.L.  „ 
i)-pr.  K.M.L.  „ 

as  well  as  the  Submarine  Klines  promised  in  Lord  Derby's 
despatch. 

And  for  Thursday  Island — 

7"  II.M.L.  Guns. 
10-pr.  II.M.L.  „ 

With  the  above  armaments,  a  proportion  of  ammunition  would 
be  provided,  and  the  only  cost  to  the  Colonies  would  be  that  of 
improved  mountings  for  the  8"  and  7"  guns.  These  guns,  though 
inferior  to  the  0"  B.L.  new  type  guns  which  it  would  be  desirable 
to  provide,  are  capable  of  piercing  8*2"  and  7*0"  of  iron  respec- 
tively at  1000  yards,  possess  large  shell  power,  and  would  be 
mounted  so  as  to  range  up  to  0000  yards.  They  are  also  capable 
of  being  loaded  under  cover.  Their  main  defect  is  a  falling  on" 
in  accuracy  at  ranges  exceeding  2."00  yards.  In  view  of  the  large 
requirements  which  have  to  be  fulfilled  at  stations  both  at  home  and 
abroad,  H.M.  Government  are  unable  to  provide  new  type  guns  for 
Princess  lloyal  Harbour  and  Thursday  Island.  It  nevertheless 
appears  desirable  that  these  positions  should  receive  some  measure  of 
defence  without  further  delay.  If,  therefore,  the  Colonies  are  not 
prepared  at  the  present  time  to  incur  the  expense  of  providing  new 
type  guns  for  Thursday  Island  anil  Princess  lloyal  Harbour,  estimated 
at  £1 0,040,  it  appears,  nevertheless,  advisable  to  mount  the  available 
armaments  with  a  view  to  their  being  subsequently  replaced. 

H.  T.  Holland. 

April  20th,  1887. 
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List  of  Parliamentary  Papers  relating  to  Naval  Affairs, 

Issued  in  1887. 
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Civil  Establishments.— First  Report  or  Royal  Commission  ....  522*5 
Colonial  Confebence,  1887.— Report  of  Proceedings,  Vol.  I.  and  II.  .  .  5091 
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Greenwich  Hospital. — Estimates.   1887-88    143 

Naval  Prize  Honey  240 

Naval  Savings  Bank  ...........  316 
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1885-86    44 
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Navy  Cutlasses. — Report  of  Committee       .......  5014 
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French  Navy  Estimates,  1887  and  1888. 


It  will  be  seen  on  comparison  with  former  years  that  the  Estimates 
for  the  years  1887  and  1888  have  been  prepared  on  an  entirely  new 
basis,  with  the  view  of  showing  as  distinctly  as  possible  the  entire 


cost  of  each  separate  service. 

• 

Pboposkd 
fob  1888. 

Voted  1887. 

Section  I— Vote  I— Personnel. 

Pay  of  Officors  and  Seamen  afloat  and  ashore 

Inspect  ion —Administrative  and  financial  services  . 
Maritime  Gendarmerie 

Constructive  and  Technical  Staff  

Administrative  Staff  

Medical  Staff  and  Ministers  of  Religion 

£ 

45,710 
1,226,030 

452,640 
13,180 
34,980 
77,650 

308,840 
03,390 

£ 

45,490 
1,232,080 
452,640 
12,930 
34,970 
83,090 
308,330 
101,820 

Section  I  — Vote  II  — Labour. 

JTaval  Construction- 
Labour  for  new  construction  and  for  first  armament ) 

Naval  Ordnance- 

327,640 
233,950 

381,040 
213,950 

Labour  on  first  production  and  reconstruction  . 
Labour  for  keeping  up  existing  material  . 

Works  and  Buildings- 
Labour  on  new  works  and  reconstruction  . 
„       keeping  up  existing  buildings  . 

Provisions — 

Yard  Labour  on  Provisions  and  Victualling  Stores 
Works  and  Buildings- 
Labour  on  new  works  and  extensive  alterations  . 
Labour  on  keeping  up  existing  Plant 

35,000 
30,780 

5,270 
46,010 

31,120 

t 

12,880 
282,640 
16,790 

35,000 
30,780 

3,670 
35,040 

31,120 

11,470 
270,640 
9,930 

Carried  forward  . 

£3,274,500 

£3,293,990 

2  u 
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Proposed 
fob  1888. 

Voted  1887. 

• 

£ 

3  274  500 

£ 

3  293  000 

Section  I. — Vote  III. — Stores. 

Haval  CoMtruetlan- 

422,870 

AAA  aj/v 

383,740 

4 on  ooo 

con  ono 

Vessels  and  for  first  commissioning  of  tho  some     . ) 

557,480 

739,760 

Naval  Ordnance — 

First  cost  of  guns,  carriages,  &c,  and  reoonstniction  . 

293,000 

203,000 

Bepaira  and  Ammunition  

240,360 

262,000 

79,560 

.  84,080 

Works  and  Buildings — 

"NT Aw  U'nrL'u  n  ?  wl  c»if  t*»ti Qi  Vfi  ft  1  tiim  ri  rm  a 

lit- n    »UIlvo  ItllV-I  t         Jinit  I  111  K  rUblUUEf              .             •  . 

IIS  1  <w 

111,  i .>U 

(  *  i  iaf  r\f*  mo  itifniniTirv  OTiutiiirvlkiillili     rr.;    in/»1ii/liv^fv  *h  >ti  ♦  >i 
V.  (  ,Bl  Ul   iUUIll  Uillllli^  L.vlSLlllg  UU11U1I1J4>,  IllCiUlllIJg  l\  U  ko 

en  trjn 

OH , 1 IV 

Oaf;  «'lv 

Clothing  for  Seamen  and  Troops,  including  allowance) 

200,280 

200,280- 

Provisions  for  Seamen  and  Troops,  including  Table-money 

793,120 

802,060 

A  A  TAA 

44 , 700 

A  A    — /\A 

44, /00 

Material  for  Medical  Service,  Science,  Art,  and  Religion 

60,860 

61,260 

T'lnnt    fur    Drkrlrvnnla     Ar^oriftlR    \\'nrl*Mimnq    AT  *iryn7in*Hj"l 
x  huh    iui     u i\  \  ni MP,    *  v i  n\.  ij  » ir\,     m  wi  n .niuua,    iuuu \ 

97,530 

93,680 

Plant  for  maintenance  and  genoral  expenses  . 

123,670 

131,850 

Foci  and  Lights  for  Dockyards,  Arsenals,  Workshop?,! 
and  MagazincB        .        .        .        .       .        .        .  I 

83,940 

29,800 

Office  Furniture,  Books,  Printing,  &c.  ...» 

A  O    f  r  j"» 

43,t>j0 

ACk    OA  A. 

42,  MO 

Expenses  Common  to  foregoing  Services. 

Sea  Freight  and  contingent  expenses  .... 

168,140 

274,130 

Lodgings  and  Travelling  expenses  .... 

184,960 

168,320 

45,690 

44,520 

SubTentiontothC'CaissedcsInralides"  . 

245,180 

223,160 

2,600 

2,600 

11,350 

12,380 

Total  of  Section  I.  . 

7,446,440 

7,913,500* 

*  Including  Supplementary  Estimate  for  £870,400  voted  November  5, 1887. 
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Proposed 
fob  1888. 

Voted  1887. 

oECTION  11.  -EjXTRAORDINAKY  .ESTIMATE. 

HA  VAX  CONSTRUCTION— 

Wagea  for  construction  of  new  Ships 

Purchase  of  Vessels  built  by  Contract 

Stores  for  construction  of  new  Vessels 

New  Works  ........ 

£ 

40,000 
845,520 
100,000 
1 22 , bbO 

X 

80,000 
760,000 
200,000 
188,200 

Total  of  Section  II. . 

608,200 

1,228,200 

Recapitulation. 

Section  I. — Ordinary  Estimate  ..... 
,,   n.— Extraordinary  Estimate  .... 

7,446,440 
608,200 

7,918,500 
1,228,200 

Total  . 

8,054,640 

9,141,700 

The  Supplementary  Estimate  of  £370,400  for  the  year  1887  was 
chiefly  required  to  meet  insufficient  provision  under  the  following 
sub-heads : — 

£ 

Ships  building  by  contract  ....  280,000 
Purchase  of  torpedoes   49,600 

£329,600 


The  sum  of  £280,000  was  urgently  required  in  order  to  pay  off 
instalments  which  had  been  earned  by  the  Socie'te  de  la  Mediteranee 
on  the  construction  of  the  Marceau,  Tage,  Cecille,  Ouragan,  and 
torpedo  boats ;  and  the  sum  of  £49,600  was  due  to  Messrs.  White- 
head of  Fiume  for  torpedoes  already  delivered. 


Estimate,  1888. 

The  amount  originally  demanded  by  the  Minister  of  Marine  for 
the  service  of  the  year  1888  was  as  follows : — 

£ 

Ordinary  Estimate   7,567,130 

Extraordinary  Estimate      ....  1,228,200 

£8,795,330 

The  sum  voted  was  £8,054,640,  showing  a  reduction  of  £740,690. 

2  u  2 
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Extracts  from  Report  of  Commission  ap- 
pointed to  examine  French  Navy  Esti- 
mates for  the  year  1887. 

Drawn  up  by  Monsieur  M&ard-Dorlik. 

The  Commission  had  for  its  president  M.  Rouvier ;  MM.  Heradia 
and  Constans  were  vice-presidents. 

Considerable  portions  of  the  Keport  have  been  omitted.  It  is 
believed  that  the  following  translation  embraces  the  principal  points 
raised  by  the  committee  : — 
Report  by  Considerations  of  a  financial  character,  which  may  without  risk 
Me'nnrd"  Preva^  m  ^he  examination  of  the  funds  allocated  to  this  or  that 
Dorian.  minister,  must  be  put  aside  as  subordinate,  when  the  defence  of  the 
country  is  concerned.  We  must  have  in  view,  above  all  things,  the 
supreme  effort  for  which  so  many  sacrifices  have  been  cheerfully 
borne  during  the  last  fifteen  years  by  Parliament  and  the  country. 
The  Chamber  will  recognise,  we  trust,  that  in  the  course  of  our 
inquiry  we  have  kept  before  us  the  considerations  to  which  reference 
has  been  made.  With  a  total  expenditure  amounting  to  £7,800,000 
we  are  confident  that  the  administration  of  the  Navy  will  maintain 
the  honour  and  defence  of  the  country  and  fulfil  the  mission  with 
which  it  is  charged.  A  nation  in  the  position  held  by  France, 
venerating  its  own  past  history,  engaged  in  important  colonial  enter- 
prises, and  wisely  solicitous  for  the  future,  must  keep  in  view  two 
main  objects.  To  reduce  the  Navy,  to  cut  down  the  number  of  ships 
in  commission  below  certain  limits,  would,  in  view  of  the  constant 
development  of  strength  in  various  navies,  be  a  real  abdication.  On  the 
other  hand,  the  imperious  necessity  of  renewing  and  augmenting  the 
materiel  of  naval  war  imposes  on  us  the  duty  of  not  wasting  resources 
on  ephemeral  objects  by  putting  in  commission  without  necessity 
vessels  having  no  serious  fighting  value.  It  is  a  better  application 
of  our  efforts  to  establish  a  reserve  of  force  ready  to  meet  serious 
national  danger. 

Distribu-  The  instruction  of  the  crews  and  the  officers  renders  necessary  the 
keeping  in  commission  of  six  school  ships  and  the  Squadron  of 
Evolutions.  The  squadron  has  a  total  force  of  4800  men  ;  the  school 
ships  absorb  2732  men.  The  total  number  of  men  afloat  may  be 
subdivided  as  follows : — 
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I.  Foreign  stations,  G250  men ; 
II.  Local  forces  in  the  colonial  serv  ice,  5427  men  ; 

III.  The  squadron  and  the  sea-going  school-ships,  7532  men  ; 

IV.  Dockyard,  and  other  similar  services,  2130  men  ; 
,     V.  For  the  afloat  defence  of  the  coast,  790  men ; 

VI.  Trials  of  ships,  and  unforeseen  particular  service,  2000  men. 

Seductions  have  been  made  from  these  totals.  In  the  Pacific,  a 
cruiser  and  960  men  have  been  withdrawn.  From  the  China  Seas 
we  have  withdrawn  two  cruisers  and  one  gunboat,  their  total  crews 
being  about  700  men. 

The  reductions  in  the  local  forces  of  the  Colonies  include  one  Reduction 
cruiser,  two  sloops,  two  transports,  six  gunboats,  twenty  armed  ^^drons. 
launches — altogether  1100  men.  This  reduction  is,  however,  only 
apparent,  and  results  from  the  transfer  of  vessels  from  the  Naval 
Division  at  Tonkin  to  the  local  Protectorate.  This  new  distribution 
of  our  ships,  although  more  satisfactory  in  several  respects  than  that 
which  formerly  existed,  is  still  open  to  criticism.  It  does  not  repre- 
sent any  general  idea,  nor  any  fixed  line  of  policy.  As  new  necessities 
arise,  a  foreign  station  is  either  established  for  the  first  time  or  it 
may  be  reinforced ;  but  it  would  seem  that  up  to  the  present  time 
sufficient  care  has  not  been  taken  to  cut  down  at  the  earliest  possible 
date  a  force  of  ships  for  which  there  is  no  political  necessity,  and 
which  do  not  serve  in  any  way  to  excite  the  seamanlike  ardour  of 
the  crews  engaged  in  the  service.  We  recommend  the  Government 
to  give  its  attention  to  the  ideas  we  have  suggested.  We  do  not 
wish  to  enter  into  details ;  but  many  persons  of  authority  are  of 
opinion  that  there  is  room  for  much  valuable  reform. 

Already  the  work  of  reformation  has  been  commenced,  in  so  far  Reduction 
as  it  relates  to  the  transports.    The  work  must  be  followed  up  with  jjj^^ 
method  and  with  prudence.    The  experience  we  have  gained  of  a  rice  of  the 
regular  service  with  Cochin  China  by  the  means  of  private  enterprise  Nftvy' 
will  enable  us  to  make  an  exact  estimate  of  the  cost  of  this  service 
which,  so  far  as  we  know,  has  never  yet  been  arrived  at.    When  we 
are  in  possession  of  the  results  which  will  be  gained  by  actual  trial, 
we  shall  be  in  a  position  to  determine  to  what  extent  the  Navy 
should  cease  to  undertake  these  services. 

The  composition  of  the  Squadron  of  Evolution,  even  its  very  Squadron 
existence,  has  for  several  years  given  rise  to  severe  criticisms.  tfoJ^0111" 
liidicule  has  been  directed  against  these  monotonous  movements 
from  Toulon  to  Hyeres,  and  from  the  Gulf  Joan  to  Villafranc,  the 
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regularity  of  existence  being  interrupted  once  a  year,  sometimes  by 
a  visit  to  the  ports  of  Algeria  and  to  the  Archipelago,  and  sometimes 
by  a  coasting  voyage  along  the  coast  of  France.  Sarcasm  has  been 
carried  to  the  point  of  exaggeration.  We  recognise,  nevertheless, 
that  there  was  some  foundation  for  the  ridicule  thrown  upon  these 
proceedings.  Is  it  the  case  that  some  of  the  commanders-in-chief 
of  the  squadron  have  been  wanting  in  activity ;  or  has  their  zeal  been 
paralysed  by  the  apathy  of  the  central  administration  ?  It  is  certain 
that  not  unfrequently  the  Squadron  of  Evolution  has  by  no  means 
rendered  service  proportionate  to  the  expenditure  which  the  keeping 
of  the  ships  in  commission  has  imposed  upon  our  estimates.  When, 
on  the  other  hand,  the  squadron  is,  as  it  is  to-day,  under  the  command 
of  a  vigorous  leader,  when  an  invigorating  impetus  is  given  by  an 
energetic  and  active  minister,  great,  indeed,  are  the  services  which 
such  an  organisation  may  render  to  the  Navy. 

We  have  designedly  described  the  Squadron  of  Evolution  as  an 
institution.  We  wish  by  the  use  of  this  phrase  to  insist  upon  the 
necessity  of  its  being  maintained  permanently.  This  course  is 
necessary  both  from  maritime  and  political  considerations.  We  shall 
not  stay  to  give  the  proof  of  the  necessity.  We  must  have  at  our 
disposal  in  the  Mediterranean  a  force  ready  to  defend  the  honour  and 
interests  of  the  country.  If  this  force  is  not  at  all  times  mobilised, 
what  would  be  our  position  when  confronted  with  those  Powers  which 
maintain  squadrons  in  the  same  waters  ? 

From  the  naval  point  of  view,  if  the  necessity  of  the  Squadron  of 
Evolution  does  not  at  first  sight  appear  indisputable  in  the  judgment 
of  everybody,  it  is  because  they  have  before  their  eyes  not  a  correct 
picture  of  what  is  being  done,  but  that  caricature  of  which  we  have 
just  spoken.  If  we  look  at  the  matter  a  little  closer,  we  must  quickly 
become  convinced  that  the  squadron  is  the  centre,  let  us  say  more 
precisely  the  very  heart,  of  our  Navy.  The  men  and  officers  obtain 
perfect  instruction  in  their  profession  under  conditions  which  are  not 
presented  in  any  other  part  of  the  service  afloat.  Above  all,  they 
receive  a  high  moral  discipline  which  is  an  essential  condition  of  the 
military  efficiency  of  fleets  and  armies.  In  order  that  these  results 
may  be  obtained,  it  is  not  sufficient  to  assemble  ships  for  months 
under  the  command  of  a  flag  officer,  to  be  again  laid  up  as  soon  as 
the  period  of  the  great  manoeuvres  is  at  an  end.  It  is  necessary  to 
maintain  permanently  institutions  which  create  and  preserve  a 
treasury  of  naval  traditions  to  be  handed  down  to  successive  genera- 
tions.   Commands  should  be  held  for  a  sufficient  space  of  time  to 
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give  the  officers  an  opportunity  of  showing  in  the  sight  of  their  chief 
and  their  comrades  the  true  measure  of  their  value. 

There  has  never  been  any  serious  question  of  the  dispersion 
during  the  winter  months  of  the  Squadron  of  Evolution.  The  former 
strength,  of  six  ironclads  and  two  cruisers,  may  no  longer  meet  the 
exigencies  of  the  new  naval  tactics.  The  squadron  may  be  reinforced 
by  a  few  sliips  during  the  season  favourable  for  manoeuvres  on  a  largo 
scale.  It  may  be  reduced  to  a  smaller  number  at  other  periods  of 
the  year ;  these  are  modifications  which  may  from  time  to  time  be 
adopted.  The  essential  point  is  that  the  squadron  should  be  main- 
tained as  a  permanent  and  properly  organised  force. 

The  following  is  the  system  which  Admiral  Aube  proposes  to  ^^ra! 
try :  the  squadron  will  consist  of  two  sections.    Four  ironclads  and  propoaaU 
a  cruiser  kept  in  commission  throughout  the  year  will  be  suflicient  g^J^n 
to  meet  that  necessity  of  permanence  to  which  we  have  already  made  of  Eroiu- 
reference.    The  other  ships  will  only  be  fully  manned  during  a  period  2SJ^nd 
of  two  months,  for  the  great  manoeuvres.    During  the  remainder  of  m*n<»u- 
the  year  their  complements  will  be  reduced  to  three-fifths  of  the  full 
number.    The  special  ratings  will  not  be  reduced  so  that  in  case  of 
necessity,  the  crew  can  be  completed  with  seamen  from  the  port,  and 
the  ship  would  then  be  ready  for  service. 

It  is  evident  that  there  would  be  in  this  combination  important 
advantages  with  a  view  to  a  rapid  mobilisation  of  a  portion  of  our 
forces.  But  is  there  not  some  reason  to  fear  that  if  the  second  section 
of  the  squadron  remain  constantly  at  anchor  at  Toulon,  it  may  have 
a  prejudicial  effect  on  the  spirit  and  the  emulation  of  officers  and 
men  ?  Ships  with  reduced  complements  may  become  mere  floating 
barracks.  We  think  it  our  duty  to  insist  on  tins  point,  for  we  see  a 
lurking  danger.  Even  with  reduced  crews  it  is  possible  to  go  to  sea 
at  frequent  intervals.  As  to  the  least  amount  of  service  at  sea  which 
will  be  necessary  for  the  purposes  of  instruction,  we  have  taken  the 
advice  of  numerous  officers.  Each  ship  should  go  out  three  times  in 
each  quarter  for  a  period  of  twelve  hours  to  turn  the  engines  and  for 
target  practice.  The  ships  should  go  out  in  company  once  in  every 
quarter  for  forty-eight  hours  for  evolutions.  This,  it  may  be  repeated, 
is  a  minimum.  If  we  give  our  approval  to  the  scheme  of  reduced 
complements,  it  is  upon  the  express  conditions  that  the  ships  of  this 
second  section  of  the  squadron  shall  form  an  integral  part  of  it,  and 
shall  take  part  in  the  greater  number  of  its  exercises.  One  uniform 
standard  in  drill  and  general  instruction  should  be  maintained  by 
vigorous  supervision  throughout  the  squadron.    The  commander-in- 
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chief,  who  will  have  both  sections  of  the  squadron  equally  under  his 
orders,  should  be  bound  in  honour  to  see  that  nothing  is  neglected, 
which  is  necessary  for  the  attainment  of  this  object. 

We  have  to  remark  that  what  is  called  in  France  a  reduced  com- 
plement is  considered  by  other  maritine  powers,  as  the  normal 
strength  for  all  the  necessities  of  navigation.  We  would  particularly 
instance  die  case  of  England,  where  ironclads  of  the  first  class  like 
the  Rodney  carry  460  men,  while  our  Amiral  Duperre*  requires  700. 
It  would  be  interesting  to  make  a  comparative  study  in  the  two 
sections  of  the  squadron  of  the  organisation  of  the  service  with  the 
different  strengths.  We  are  pursuaded  that  experience  would  show 
the  possibility  of  doing  equally  well  with  less  numerous  crews. 
The  vessels  which  are  to  receive  reduced  complements  include  five 
ironclads,  one  armoured  cruiser,  one  second-class  cruiser,  one  torpedo 
cruiser,  one  sloop  of  the  first  class,  and  a  gunboat.  This  first  reserve, 
while  it  will  complete  the  squadron  during  the  period  of  manoeuvres, 
will  also  provide  for  reliefs  and  for  any  unforeseen  particular  service. 
All  the  ten  ships  will  not  be  kept  at  Toulon.  It  will  be  important 
that  they  should  not  be  too  widely  scattered.  All  those  which  do  not 
form  part  of  the  permanent  squadron  should  be  concentrated  either 
at  Brest  or  at  Cherbourg  under  the  command  of  an  Admiral. 

Distribution  of  Fleet. 


Station. 

Ship.. 

OotnplMWDt. 

Atlantic 

f2  large  cruisers;  2  cruisers,  2nd  claw;  3  avisos;) 

1,700 

Pacific  . 

1,200 

China 

1  armonrclad ;  4  cruisers ;  3  gun-boats  .... 

1,700 

Indian  Ocean  . 

1,100 

Levant  .    .  . 

1  armoured  cruiser;  1  aviso;  1  gun-boat  .... 

550 

12  cruisers;  19  avisos;  5  aviso  transports;  10  gun- 
boats; 37  sloops;  15  smaller  vessels;  0  large 
transports  | 

Naval  school  ships   

Squadron  of  Evolution  


5,427 

2,732 
4,800 


The  personnel  afloat  may  be  distributed  as  follows : — 


1.  Naval  Stations 

2.  Colonial  Service 

8.  Squadron  of  Evolutions  . 

4.  Naval  Sohool  Ships 

5.  Service  of  the  Ports,  etc. 

6.  Defense  mobile 

7.  Steam  Trials  and  Uuforeaf  eu 


5,282  ofllcers  and  men. 
5,427 
4,800 
2,732 
2,180 
790 
2,000 
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Squadron  of  Evolutions. 

This  squadron  will  consist  of  two  sections ;  four  ironclads  and  one 
cruiser  to  be  in  Commission,  with  full  complements,  during  the 
whole  year ;  the  other  ships  to  have  only  three-fifths  of  their  com- 
plement on  board,  except  for  two  months  of  the  year,  while  engaged 
in  the  Grand  Manoeuvres. 

Ships  in  Commission. 
The  cost  of  maintaining  the  ships  in  Commission  is  as  follows : — 


£ 

Personnel   1,480,000 

Stores  and  Labour  for  Maintenance  of  Snipe  1 , 160,000 

Artillery  Stores   160,000 


£2,800,000 


Ships  in  Keserve. 

£ 

Personnel   120,000 


Stores  for  Maintenance  of  Ships    .       .  68,000 

£188,000 

It  will  thus  be  seen  that,  leaving  the  personnel  out  of  consideration, 
the  maintenance  of  our  Fleet  will  cost  in  1887  the  sum  of 
£1,388,000. 

New  Construction.  * 

The  amount  provided  for  the  construction  of  new  vessels  may  be 
set  down  at  £1,190,000,*  and  the  vote  for  guns  and  ammunition  at 
£520,000. 

Before  examining  the  programme  for  new  vessels  to  be  constructed 
in  1887,  it  may  be  well  to  consider  the  actual  value  of  our  ships  at  • 
the  present  time. 

Hitherto  Parliament  had  only  been  informed  of  the  value  of  the 
Fleet  at  its  cost  price,  no  allowance  having  been  made  for  deteriora- 
tion in  value  owing  to  wear-and-tear  or  accident ;  not  even  the  age 
of  the  ships  has  been  stated. 

The  present  calculation  has  been  made  on  the  following  basis : — 

1.  Experience  has  shown  that  the  hull  of  a  ship,  whether  in  wood 
or  iron,  is  worth  on  the  average  one-fifteenth  of  its  original  cost. 

i     •  Exclusive  of  Extraordinary  Estimate  £1,040,000 

Do.       Supplementary  Estimate   280,000 

£1,820,000 

These  votes  had  not  been  demanded  when  thia  report  was  issued. 
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±  It  may  be  admitted  that  allowing  for  ordinary  wear-and-tear 
hull  of  a  ship,  wood  or  composite,  will  last  18  years ;  the  hull  of 
jta  iron  ship  30  years;  and  hulls  of  light  construction,  such  as 
torpedo-boats  and  gunboats  15  years. 

Calculations  based  on  these  principles  show  the  present  value  of 
the  hulls  and  machinery  of  our  Fleet  as  £12,520,000,  whereas, 
under  the  previous  mode  of  calculation,  they  would  be  shown  as 
£20,080,000. 

Adopting  the  same  principle,  the  following  comparison  has  been 
made  between  the  value  of  our  Fleet  on  the  1st  of  January,  1872, 
and  1st  of  January,  1887. 


I  January.  1*72.       1  January,  1Hs7. 


Actual  value  of  Fleet .  .  .  . 
Value  of  Skips  under  Construction 


.  8,000,000 
.  940,800 


12,520,000 
3,160,000 


£8,940,800  £15,680,000 


This  difference  of  about  £6,760,000  represents  the  increase  in  the 
value  of  our  Fleet  during  the  15  years.  During  this  same  period 
the  following  sums  have  been  devoted  to  the  construction  of  new 
vessels :— 


£ 

£ 

1872    .  . 

.    .  411,280 

1881    .  . 

.    .  1,345,080 

1873    .  . 

.    .  614,460 

1882    .  . 

.    .  1,304,480 

1874    .  . 

.    .  789,720 

1883    .  . 

.    .  1,559,600 

1875    .  . 

.    .  921,360 

1884    .  . 

.    .  1,676,750 

1876    .  . 

.    .  1,050,880 

1885    .  . 

.    .  1,738,450 

1877 

.    .  1,302,080 

1886    .  . 

.    .  1,864,000 

1878    .  . 

.    .  1,501,840 

1879  .  . 

1880  .  . 

.    .  1,504,640 
.    .  1,376,080 

£18,960,700 

Thus  from  1872  to  1886  we  have  applied  nearly  £19,000,000  to 
new  construction.  New  vessels  may  be  built  either  to  take  the  place 
of  those  condemned  or  to  increase  our  naval  strength.  It  has  been 
shown  above  that  the  increase  in  the  value  of  the  Fleet  amounts  to 
£6,760,000.  If  we  deduct  this  sum  from  the  total  amount  spent  in 
new  construction,  we  find  that  during  this  15  years  the  sum  of 
£12,200,000  has  been  expended  on  the  replacement  of  ships  con- 
demned as  unfit  for  further  use.    In  other  words,  we  have  expended  : 


On  renewal  of  our  Floet  to  make  up  for  wear  and  tear .  .  1 2 , 200 , 000 
On  actual  increase  of  Fleet      ......  6,760,000 

£18, 
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Though  neither  the  programme  of  1872  nor  1879  lias  been  carried 
out,  the  above  expenditure  has  provided  for  the  completion  of  the 
following  ships : — 


12  Ironclads  (Squadron). 

7  Armoured  cruisers. 

8  Ironclads  (Coastguard). 
4  Armoured  gunboats. 

7  Deck-protected  cruisers. 

9  Cruisers,  1st  class. 

8  Cruisers,  2nd  class. 
2  Cruisers,  3rd  class. 

1  Cruiser  torpedo  vessel. 
12  Avisos,  1st  class. 
23  Avisos,  2nd  class. 


7  Avisos  transports. 

8  Aviso  torpedo  boatB. 

14  Gunboats. 

32  Sloop  gunboats. 

8  Sloops. 

9  Seagoing  torpedo  Iwats. 
80  Torpedo  boats. 

10  Transports,  1st  class. 
1  Store  freight  ship. 

15  Sailing  ships. 


On  December  31st,  1886,  the  following  vessels  were  actually  under 
construction  :— 


6  Ironclads  (Squadron). 
4  Armoured  gunboats. 

2  Deck-protected  cruisers. 

3  Cruisers,  3rd  class. 
3  Torpedo  cruisers. 


2  Avisos. 

3  Aviso  transports. 
45  Torpedo-boats. 

1  Transport,  3rd 

2  Sailing  frigates. 


In  considering  the  above  list,  it  will  be  remarked  that  many  of 
these  vessels  have  no  fighting  value.  Some  30  avisos,  10  aviso- 
transports,  12  transports,  46  gunboats,  or  sloop  gunboats,  are  for  the 
most  part  a  charge  on  account  of  our  Colonies. 

When  cleared  of  all  this  naval  dust,  the  true  state  of  the  fighting  state  of 
fleet  at  the  hour  at  which  we  write  may  be  summed  up  as  follows       tbo  fletl 

A.  Six  battleships  of  the  new  type  powerfully  armed.  Their  com- 
bined armaments  include  four  16^-inch  or  75-ton  guns,  twelve  13*3 
inch  or  48-ton  guns,  sixteen  lO^-inch  or  28-ton  guns,  and  thirty-three 
light  B.L.  guns.  The  actual  speed  of  these  ships  slightly  exceeds 
14  knots. 

13.  Seven  armoured  battle  ships,  with  less  protection  and  somewhat 
less  speed,  of  which  one  alone  is  iron  built.  These  vessels  are  still 
capable  of  doing  good  service.  Their  armament  includes  forty-two 
28-ton  guns,  twenty-one  16-ton  guns,  and  forty-nine  light  pieces. 

C.  Four  armoured  cruisers ;  speed  about  14  knots ;  having  con- 
siderable manoeuvring  qualities,  and  being  armed  with  efficient  15-ton 
guns,  these  ships  form  an  effective  portion  of  our  fighting  forces. 

D.  Three  other  vessels  of  the  same  type.  Owing  to  their  loss  of 
speed  and  somewhat  worn-out  condition,  they,  can  be  no  longer  used 
for  any  other  service  than  that  of  our  foreign  stations  in  time  of  peace 
in  Europe. 
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E.  Six  armoured  coast-defence  vessels.  Combined  armament,  six 
28-ton  guns,  and  six  48-ton  guns.  This  type  of  vessels,  which  has 
been  for  some  years  discredited,  seems  now  capable  of  being  em- 
ployed with  advantage  in  support  of  our  flotillas  of  torpedo  boats. 
The  manoeuvring  qualities  of  our  existing  vessels  are  defective ;  their 
speed  is  unsatisfactory. 

F.  Four  armoured  gunboats,  each  armed  with  a  28-ton  gun,  com- 
plete our  actual  armoured  fleet. 

Deficiency  The  inadequate  strength  of  our  fleet  in  swift  cruisers  has  been 
oruUere.  pointed  out  many  times.  Are  we  to  throw  the  responsibility  upon 
the  Board  of  Admiralty  ?  Are  we  to  impute  blame  to  the  con- 
structors ?  Has  there  been  failure  in  the  initiation  or  failure  in  the 
execution  of  plans  ?  Whatever  may  be  the  cause,  it  is  a  bare  fact 
that  we  have  at  the  present  time  only  one  cruiser  capable  of  steam- 
ing 18  knots,  and  this  vessel,  to  be  accurate,  should  not  be 
described  as  a  cruiser,  but  rather  as  a  look-out  ship  for  a  squadron, 
with  no  other  serious  weapon,  and  no  better  protection  than 
that  afforded  by  high  qualities  of  speed.  Perhaps  we  may  add 
one  torpedo  cruiser  of  the  same  speed.  This  is  all  that  we  possess 
at  the  present  time  to  meet  the  swift  steamers  of  the  Mercantile 
Marine,  which  an  enemy  might  arm  in  time  of  war. 

Of  vessels  with  a  speed  exceeding  10  knots  we  have  two  frigates 
and  one  despatch  vessel. 

The  average  speed  of  the  remainder  of  our  cruisers  of  the  first  and 
second  class  may  be  taken  at  from  14  to  15J  knots.  The  duty  which 
pn>perly  belongs  to  the  look-out  ships,  the  class  in  which,  as  we  have 
seen,  we  are  so  deficient,  might  in  case  of  need  be  entrusted  to  a 
limited  degree  to  vessels  of  a  new  type  described  in  the  Navy  List  as 
torpedo  sloops.  These  vessels  have  a  displacement  of  320  tons,  and 
are  expected  to  realise  a  speed  of  18  knots.  They  are  both  torpedo 
boats  and  torpedo-boat  catchers.  One  of  these,  the  Couleuvrine, 
which  has  been  tried  with  the  squadron,  appears  to  have  given  satis- 
faction, although  owing  to  a  defect  of  construction,  susceptible  of 
remedy,  it  has  not  yet  been  possible  to  obtain  the  speed  for  which  the 
vessel  was  designed.  In  a  few  months  we  shall  have  eight  vessels  of 
this  type. 

Number  of  The  list  of  torpedo  boats  includes  at  the  present  time  9  seagoing 
boat*.       torpedo  boats,  18  torpedo  boats  of  the  first  class,  41  of  the  second 

class,  and  9  torpedo  videttes. 

Such  without  self-deception  on  the  one  hand,  or  pessimism  on  the 

other,  is  the  condition  of  our  fighting  navy.    The  principal  defect  is 
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the  want  of  speed.  We  have  no  ironclad  capable  of  steaming 
15  knots.  In  the  Marceau  actually  in  progress  we  are  promised  a 
speed  of  16  knots.  In  foreign  vessels  17  and  18  knots  have  been 
obtained.  The  subject  is  of  such  importance  that  we  may  be  per- 
mitted to  give  details  from  authentic  sources. 

In  England  the  Edinburgh,  an  ironclad  of  9150  tons,  realised  a 
speed  on  the  measured  mile,  on  the  7th  February,  1884,  of  17  knots. 
The  Collingwood,  a  smaller  type,  in  her  trials  on  the  measured  mile 
on  the  28th  May,  1884,  steamed  16*8  knots.  The  Rodney,  on  the 
18th  June,  1885,  realised  a  mean  speed  of  17  knots,  although  the 
l>ottom  of  the  ship  was  not  in  good  condition,  owing  to  prolonged 
detention  in  the  steam  basin  at  Chatham.  The  Howe,  in  January 
last,  under  unfavourable  conditions  of  wind  and  sea,  steamed  17  knots. 
In  Italy,  the  Italia,  armed  with  four  100-ton  guns,  in  the  trials, 
which  took  place  in  the  month  of  March  last,  attained  a  speed  of 
18  knots. 

We  have  only  quoted  vessels  actually  completed  for  sea.  We  said  Method 
a  little  while  ago  that  we  had  given  up  programmes  of  construction  j^)^ 
to  be  spread  over  a  long  period  of  years.  We  wish  to  speak  of  pro-  building, 
grammes  which  can  be  carried  out  in  an  interval  of  six  or  eight 
years,  and  representing  ships  which  could  be  proceeded  with  simul- 
taneously in  the  dockyards.  It  is,  however,  evident  that  construction 
must  not  be  undertaken  in  a  casual  manner  without  preconceived 
plans.  Such  a  course  must  lead  to  a  total  want  of  symmetry  in  the 
fleet,  the  ships  representing  only  too  faithfully  the  antagonistic  ideas 
which  may  from  time  to  time  have  prevailed,  through  the  unstable 
tenure  of  our  political  offices.  In  shipbuilding,  perhaps,  more  than  in 
any  other  part  of  the  administration,  we  require  method,  continuity, 
a  certain  special  skill  in  dealing  with  periods  of  transition  in  the  con- 
struction for  war.  We  should  take  care  never  to  allow  ourselves  to 
be  overtaken  upon  the  outbreak  of  a  war  in  a  state  of  disorganisation, 
having  condemned  as  useless  all  that  existed  before,  without  having 
replaced  the  old  types  with  the  new — in  a  state,  that  is  to  say,  of 
suspense  between  yesterday  and  to-morrow. 

Bold  theoretical  writers  have  endeavoured  to  guide  public  opinion  Advocates 
to  the  approval  of  fixed  views  on  these  difficult  subjects.    They  have  ^^bonta 
proposed  to  set  aside  as  of  no  value  the  whole  existing  forces  of  the  v:  *Ton" 
Navy,  to  abandon  the  ships  now  in  course  of  construction,  and  to 
devote  our  entire  resources  to  the  multiplication  of  the  mosquito 
flotilla,  which  they  believe  will  do  battle  with  infallible  success 
against  the  armoured  giants.    Whatever  be  the  value  attaching  to 
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these  writings,  they  liave  at  least  aroused  the  public  from  their 
former  apathy  on  these  subjects.  There  is  at  the  present  time  in 
England  the  same  profound  interest  in  what  concerns  the  Navy  which 
has  always  been  found  in  that  country.  Everything  is  undergoing 
examination,  and  nothing  but  good  can  result  from  so  much  earnest 
discussion. 

The  committee  on  the  Navy  Estimates  must  not  take  a  side  with 
the  theorists,  and  pronounce  itself  in  favour  either  of  this  view  or 
that.  We  may  at  once  state  that  such  an  attitude  has  not  been  sug- 
gested by  the  responsible  ministers.  We  are  not  about  to  enter  upon 
a  new  era  of  construction ;  we  shall  advance  with  a  somewhat 
firmer  stride  in  the  direction  in  which  we  have  been  moving  for  the 
last  three  years.  Trials  have  been  undertaken ;  they  are  being  con- 
ducted at  this  moment  under  less  sensational  conditions,  it  may  be, 
than  during  the  great  manoeuvres  of  the  squadron :  but,  perhaps,  with 
more  method  and  with  better  promise  of  results.  It  has  been  desired 
to  arrive  at  definite  conclusions  on  the  most  effective  method  of  fight- 
ing heavy  guns,  and  quick-firing  guns,  on  the  value  of  the  torpedo  as 
an  offensive  weapon,  on  the  impenetrability  of  armour,  on  the  best 
method  of  internal  subdivision,  on  the  efficiency  of  torpedo  nets  as  a 
method  of  defence.  The  solution  of  the  problems  we  have  indicated 
will  assist  materially  both  in  the  study  of  naval  tactics,  and  in  the 
preparation  of  designs  for  ships.  Important  results  have  already 
been  obtained,  which  it  is  no  part  of  our  duty  to  publish  to  the 
world. 

The  point  with  which  we  have  to  deal  is  the  programme  of  con- 
struction for  1887,  which  the  Minister  of  Marine  has  put  before  us  in 
the  light  of  these  experiments.  It  is  proposed  to  appropriate  £510,000 
to  the  six  armoured  battle-ships  now  in  hand.  One  of  these,  the 
Amiral  Baudin,  is  to  be  completed  in  1887.  The  Formidable  and  the 
Marceau  are  promised  in  1888.  Work  has  been  suspended  on  board 
the  Brennus  and  the  Charles  Martel.  This  prudent  decision  has 
been  unfairly  condemned  as  an  abandonment  of  work  which  had 
l>een  taken  in  hand.  It  is  true  that  a  provisional  sum  of  slightly 
more  than  £30,000  was  taken  for  expenditure  to  the  31st  December, 
1885,  upon  these  two  ships,  but  one  only  has  been  commenced.  The 
money  voted  represents  materials  for  construction,  which  may  here- 
after be  devoted  to  other  sen-ices. 

A  sum  of  not  quite  £80,000  is  to  be  appropriated  to  four  armoured 
gunboats,  of  which  two  will  be  completed  in  1887.  Two  large 
frigates,  5766  tons  and  7000  tons  respectively,  have  been  ordered  from 
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the  private  yards  of  La  Seyne  and  St.  Nazaire.  Together  they  will 
cost  from  £600,000  to  £640,000.  They  should  be  completed  in  1888. 
These  vessels  will  have  a  speed  of  19  knots.  They  are  of  the  pro- 
tected type,  with  an  armoured  deck,  and  coffer-dams  filled  with 
cellulose.  A  sum  of  about  £240,000  is  appropriated  to  these  vessels 
in  the  Navy  Estimates  of  1887. 

Only  three  cruisers  of  the  first  class,  of  about  4,000  tons,  will  be 
laid  down  in  our  dockyards.  The  estimate  for  each  vessel  is 
£180,000. 

Two  cruisers  of  the  second  class,  and  three  of  the  third  class,  are 
also  included  in  the  list  of  ships  to  be  commenced.  It  is  proposed 
to  appropriate,  during  the  current  year,  £160,000  to  these  vessels. 

Three  cruisers  of  the  Condor  type  will  be  completed  in  1887,  at  an 
expenditure  of  £35,000. 

Fifty-one  torpedo  boats,  ordered  from  the  contractors  in  1885,  will 
be  delivered  in  the  course  of  1887.  The  sum  due  upon  these  vessels 
amounts  to  £86,000.  A  torpedo-boat  of  a  new  type  has  been 
ordered  from  the  Societe  de  la  Loire.  The  displacement  is  148  tons. 
The  armament  will  consist  of  four  torpedo  launching  tubes  and  two 
quick-firing  guns.  It  is  a  condition  of  the  contract  that  the  vessel 
must  maintain  a  speed  of  25  knots  for  two  hours.  Two  sloops  will 
be  completed,  and  one  is  to  be  laid  down.  "We  have  three  transport 
sloops,  a  transport,  and  two  sailing  frigates,  in  construction.  The 
expenditure  proposed  for  these  vessels  is  £110,000. 

It  will  be  seen  from  the  programme  that  the  administration  of  Crobera 
Admiral  Aube  has  impressed  its  policy  upon  our  building  programme  (J"WC  by 
mainly  in  the  proposal  to  lay  down  eight  swift  cruisers.    In  taking  £J^ral 
this  step  it  is  in  accord  with  views  generally  entertained.   The  point 
open  to  discussion  is  as  to  whether  naval  requirements  will  be  met 
in  the  types  adopted  in  a  manner  which  is  entirely  satisfactory. 

In  the  general  term  cruisers,  we  contemplate  a  class  of  vessels 
intended  to  operate  at  a  great  distance  from  the  mother  country. 
The  defence  of  our  coasts  is  specially  the  duty  of  our  fighting 
squadron.  The  sphere  of  the  cruiser  is  the  open  ocean.  The  ship 
must,  therefore,  fulfil  two  primary  conditions.  She  must  be  a 
thoroughly  seagoing  ship,  she  must  carry  supplies  sufficient  for  an 
extended  cruise,  without  putting  into  port,  and  without  the  means  of 
replenishment.  Of  these  supplies,  unquestionably  coal  is  the  most 
important.  The  coal  endurance  of  a  cruiser  must  be  increased  in 
proportion  as  the  nation  to  which  she  belongs  is  deficient  in  coaling 
stations.    In  the  construction  of  our  cruisers  this  essential  point 
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should  never  be  dismissed  from  view.  Speed  is  an  essential  quality 
in  a  cruiser.  It  is  not  less  necessary  that  the  vessel  should  be 
capable  of  maintaining  speed  for  a  long  space  of  time.  With  these 
qualities  of  speed  and  coal  endurance  the  cruiser  must  combine  those 
of  a  fighting  ship. 

Cruieere—  The  Board  of  Admiralty,  when  last  consulted,  expressed  its  views 
required  68  follows : — "  The  Council  insists  strongly  that  ships  intended  for 
isolated  operations  should  possess  great  individual  power.  The  cruiser 
must  be  autonomous,  swift,  and  powerful,  while  it  is  of  extreme 
importance  to  obtain  a  type  of  the  minimum  size  which  will  meet 
the  conditions  laid  down.  All  our  investigations  point  to  the  con- 
clusion that  it  is  impossible  to  produce  a  fighting  ship,  in  all  respects 
efficient  and  capable  of  undertaking  a  long  and  extended  cruise  at 
sea,  without  reaching  a  tonnage  of  about  4000  tons,  or  approximately 
the  dimensions  of  the  new  cruisers  of  the  chief  foreign  maritime 
powers."  The  Council  accepts  for  European  waters  ships  of  limited 
tonnage,  in  which  every  consideration  is  subordinated  to  that  of 
exceptional  speed.  These  vessels,  are,  however,  not  in  the  true  sense 
cruisers,  and  should,  in  the  judgment  of  the  Council,  be  designated 
as  sloops  for  destroying  or  protecting  commerce. 

It  is  evident  that  the  latter  term  is  applicable  to  the  three  cruisers 
of  the  third  class  of  the  Surcouf  type  laid  down  this  year.  With  a 
displacement  of  1850  tons  they  will  have  a  speed  of  19£  knots. 
Their  coal  capacity  will  be  limited  to  200  tons,  or  sufficient  for 
2400  knots  at  the  reduced  speed  of  10  knots. 

In  the  cruisers  of  the  second  and  the  first  class  the  displacement 
will  range  from  2600  to  4200  tons.  The  speed  should  be  19  knota. 
At  10  knots  they  should  be  able  to  cover  6000  miles.  They  carry  a 
powerful  armament. 

It  only  remains  for  us  to  express  a  hope  that  the' construction 
of  these  vessels  will  not  be  unduly  delayed,  and  that  the  plans  once 
approved  will  not  be  re-considered  for  the  sake  of  introducing 
improvements.  Every  new  type  should  be  completed  in  accordance 
with  the  original  design.  It  is  the  only  means  of  testing  by  actual 
trial  the  good  qualities  and  the  defects  of  the  type. 

Delays 

This  brings  us  to  speak  of  the  delay  in  completing  the  new  ships 
included  in  the  list  already  given. 

The  construction  of  new  vessels  is  entrusted  either  to  private  firms 
or  to  our  own  dockyards.  There  is,  as  a  rule,  no  unreasonable  delay 
in  the  completion  of  ships  entrusted  to  the  private  firms.  It  is  no 
small  advantage  to  be  certain  of  getting  a  ship  delivered  for  a  certain 
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sum  at  a  certain  date;  hence  the  preference  shown  by  Parliament 
each  year  for  this  mode  of  building. 

For  the  year  1885,  out  of  a  sum  of  £1,720,000  for  new  construc- 
tion, £720,000  was  executed  by  private  firms. 

For  the  year  1886,  as  well  as  for  1887,  a  like  sum  of  £720,000 
was  provided ;  tins  sum  was  subdivided  as  follows — viz.,  £440,000 
for  the  purchase  of  ships,  and  £280,000  for  the  purchase  of 
machinery  for  ships  built  in  the  dockyards. 

The  private  trade  has  under  construction  one  armoured  battle- 
ship, to  be  delivered  in  1888 ;  two  large  cruisers,  which  will  be  finished 
in  the  first  months  of  the  year  1889 ;  one  cruiser  of  the  third  class; 
fifty-two  torpedo  boats,  and  one  transport. 

It  is  scarcely  necessary  to  add  to  what  has  been  already  said  with  Remedies 
reference  to  the  slow  progress  of  construction  in  our  dockyards.   The  ^jjjtobe 
most  effective  remedy  has  been  many  times  pointed  out    It  is  the  tavottjUo 
specialisation  of  certain  dockyards,  which,  relieved  of  the  work  of  ^r^'tioM* 
fitting  out  ships,  would  become  real  building  yards,  and  could  be  ofwork- 
worked  upon  the  same  system  which  is  adopted  by  the  private  trade. 
The  plan  we  suggest  has  for  some  time  been  followed  by  the  adminis- 
tration in  the  case  of  the  dockyard  at  Lorient    Another  cause  of 
the  slow  progress  of  work  in  the  dockyards  is  one  which  Parliament 
is  never  weary  of  pointing  out,  and  which  the  Minister  can  alone 
remove.    It  is  the  perpetual  alteration  of  designs  while  in  course  of 
execution.   We  cannot  insist  too  strongly  that  this  fatal  habit  should 
be  discontinued. 

We  do  not  wish  to  speak  with  too  much  severity  of  the  workmen ;  Workmen 
but  it  is  impossible  to  pay  even  a  cursory  visit  to  a  public  dockyard  jK^j 
without  being  struck  with  their  demeanour  and  appearance.    The  by  re- 
work is  done  languidly  and  without  spirit    It  would  seem  as  if  the  exertion* 
workman  had  no  other  thought  than  to  look  forward  to  the  day  when 
he  will  become  entitled  to  pension.    It  is  not  the  men  that  we  hold 
responsible,  but  the  system  which  gives  no  motive  to  exertion. 
There  is  nothing  to  fear,  nothing  to  hope  for.    The  rate  of  daily  wage 
is  approximately  uniform.    Promotion  is  more  or  less  automatic. 
Provided  he  does  not  commit  breaches  of  discipline  the  workman  is 
sure  of  ending  his  days  in  the  dockyard.     He  must,  indeed,  be 
regarded  not  so  much  as  a  workman  as  a  salaried  official.  Having 
criticised  with  severity,  we  gladly  admit  that  if  he  is  called  upon  to 
execute  a  work  of  real  urgency  consequent  upon  the  active  operations 
of  war,  if,  for  example,  ships  have  to  be  commissioned  for  Tonkin,  then 
all  this  sloth  is  cast  off,  and  prodigies  of  activity  are  performed,  because 
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it  is  felt  by  the  workman  that  he  is  rendering  a  valuable  service  to 
his  country.  The  stimulus  which  at  present  is  supplied  only  by  extra- 
ordinary circumstances,  ought  to  be  brought  to  bear  upon  the 
workman  at  all  times.  He  must  be  made  to  feel  that  the  future 
depends  upon  his  work.  Pay  should  be  strictly  proportioned  to 
results.  Piece  work,  advancement  to  the  established  list  after  a  triafl  of 
sufficient  duration,  these  are  means  which  it  is  easy  to  employ,  which 
are  employed  in  all  workshops  other  than  those  belonging  to  the  state. 

The  number  of  the  workmen  employed  on  naval  construction, 
increased  to  meet  the  extraordinary  requirements  for  the  operations 
at  Madagascar  and  on  the  China  Seas,  will  be  reduced  in  1887  to  the 
normal  number  of  21,552.  The  distribution  will  be  approximately 
as  follows 


d  at  Cherbourg  . 

.    .  3,700 

•• 

..  Roohofort 

.    .  2,400 

„  Toulon  .  . 

.    .  4,880 

1,110,000  dW 
„  1,560,000 
950,000 
720,000 
1,404,000 


Total  for  the  5  ports  .    .  5,804,000 

Manufactory  of  Indret   1,020  workmen. 

„        „  Ouextgny   852  „ 

Of  this  approximate  total  of  5,804,000  days'  work,  2,065,000  wil! 
be  devoted  to  new  construction. 

The  average  proportion  is  thus  '356  for  new  construction,  and  *644 
for  other  works.  But  the  proportion  is  not  the  same  for  all  the 
ports. 

Lorient  applies  *60  of  its  labour  to  new  construction. 

Rochefort       ...  -87 

Cherbourg      .       .       .  '83 

Brest      ....  *30 

Toulon  ....  -23 

Programme  for  New  Construction. 

The  following  is  the  programme  for  new  construction  in  1887  in 
each  of  the  yards : — 

Cherbourg  will  complete  one  armoured  gunboat,  the  Cocyte ;  the 
completion  of  two  others  is  anticipated  in  1888 ;  tliis  is  a  delay  of 
two  years  as  compared  with  the  estimate  formed  in  1885. 

The  aviso-transport  Manche  will  receive  50,000  days'  work,  and 
wJU  probably  be  fit  for  service  in  1888. 
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The  third-class  cruiser  Sureouf,  laid  down  in  April,  1886,  should  be 
finished  in  three  years. 

A  first-class  cruiser  is  put  down  for  34,000  days'  work  in  1887. 

Brest  will  complete  at  last,  if  nothing  should  arise  to  upset  the 
calculations,  the  Amiral  Baudin;  the  Neptune  will  be  advanced 
to  and  will  certainly  not  be  ready  for  steam  trials  before  1889. 
In  October,  1884,  we  were  promised  that  these  armourclads  would 
be  ready  for  their  first  commission  in  1886  and  1887  respectively. 
Their  construction  will  have  occupied  a  period  of  from  eight  to  nine 
years. 

The  new  work  will  comprise  a  large  barbette  cruiser  and  a 
second-class  cruiser,  which  will  occupy  80,000  and  20,000  days' 
work  respectively. 

Lorient  puts  off  for  another  year  the  completion  of  the  Formidable 
and  Hoche.  One  armoured  gun-boat,  and  two  avisos  will  be  com- 
pleted, and  one  sailing  frigate  will  be  advanced  to  ^f5.  The  only 
new  vessel  to  be  laid  down  in  1887  is  an  aviso  of  the  first  class ;  it 
is  proposed  to  concentrate  all  the  resources  of  the  workshop  on  the 
two  ironclads. 

Rochefort  ought  to  complete  the  torpedo  cruiser  Epervier,  and  one 
sailing  frigate;  there  will  only  remain  on  the  stocks  one  aviso- 
transport  in  a  forward  state  of  advancement ;  all  available  time  will 
be  employed  on  the  commencement  of  two  swift  cruisers. 

Toulon  has  the  following  programme— to  complete  the  two  torpedo 
cruisers  Faucon  and  Vautour,  and  to  advance  the  armourclad 
Magenta  to  -ffo.  It  is  impossible  for  this  ship  to  be  finished  in  1888, 
as  promised.  A  cruiser  of  the  second  class  is  to  be  laid  down.  The 
armourclad  Caiman  does  not  appear  on  the  programme  of  new  con- 
struction for  1887.  We  are  in  a  position,  however,  to  state  that  her 
completion  will  require  during  this  year  many  thousand  days'  work. 

It  is  interesting  to  compare  the  programme  for  new  construction 
in  our  yards  with  that  of  England. 

England  has  under  construction  at  the  present  time — 

5  Armourclada  of  from  10  to  12,000  tons. 

7  Armoured  cruisers  of  about  .'000  tons. 

9  Torpedo  cruisers  from  1600  to  1700  tons. 

1  Cruiser  of  3600  tons. 

5  Gun-boats. 

5  Torpedo  gun-boats. 

1  Aviso. 

This  represents  a  total  tonnage  of  about  116,000  tons. 
For  France,  the  calculation  made  on  the  same  basis  shows 

2x2 
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105,000  tons.  If  we  consider,  however,  the  proportion  of  the 
amounts  voted  for  new  construction,  which  is  much  larger  in  the 
English  than  in  the  French  estimates,  and  the  greater  resources  of 
the  English  dockyards  and  private  shipbuilding  establishments,  we 
see  at  once  that  actual  production  is  measured  not  by  the  list  of  ships 
commenced,  but  by  the  rapidity  of  their  construction. 

The  Personnel. 

We  would  only  remark  with  regard  to  the  Personnel,  that  any 
reductions  we  have  proposed  do  not  touch  the  seaman  class,  but  only 
what  we  may  call  the  non-executive  element  on  board  ship.  Hitherto, 
in  the  same  chapter,  and  in  the  same  vote,  "  staff  and  crews  on  shore 
and  afloat,"  have  been  included  in  the  different  ranks  all  who,  at  any 
time  of  their  career,  could  go  on  board  ship.  Thus,  in  the  same 
chapter  as  the  Naval  Officers,  we  see  provision  made  for  Hydro- 
graphical  Engineers,  the  Commissariat,  Medical  Officers,  Chaplains, 
&c  We  refuse  to  put  all  these  officers  in  the  same  category,  in  spite 
of  the  relative  rank  which  they  enjoy. 

We  must  not  forget  that  the  raison  cTetre  of  the  Navy  is  to  fight, 
and  that  all  classes  have  not  the  same  essential  and  executive  duties. 

We  have  not  touched  those  classes  which  constitute  essentially  the 
fighting  strength  of  the  Navy ;  our  proposals  for  reduction  affect 
mainly  the  non-combatant  classes. 

The  total  number  of  naval  officers  and  seamen  provided  for  in 
Estimates  for  1887  is  as  follows : — 


On  Shore. 

Tool 

Vioe-Admiralt  

18 

1 

19 

Rear-Admirals  

24 

6 

•  * 

30 

Post-Cap  hun  a  ..... 

64 

30 

6 

100 

Captains  of  Frigates  .... 

121 

67 

13 

201 

Lieutenants  ..... 

810 

373 

41 

724 

Ensigns  ...... 

219 

201 

420 

Naval  Cadets  

•  • 

207 

297 

Professors  

•  • 

13 

•  • 

13 

Kn^ineers- in -Chief  .... 

72 

45 

17 

134 

Constructive  Staff  .... 

124 

3 

•  • 

127 

Hydrogruphical  Staff. 

15 

2 

•  • 

17 

Commissariat  Officers 

330 

102 

11 

443 

Medical  Officers  .... 

398 

154 

23 

575 

Crew*  

Pensioners  for  Torpedo  Service  . 

5,417 

25,388 

2,304 

33,109 

2,856 

•  • 

•  • 

2,356 

Totals  . 

9,468 

26,682  | 

2,415 

38,505 
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The  total  numbers  provided  for  in  1886  were  42,367  *  The 
decrease  of  about  4000  relates  exclusively  to  those  borne  for  service 
on  shore. 


Troops. 


• 

For  Servlot 
In  Fr*nceu 

For  Service 
tn  Colonies. 

Total. 

MABIFE  INTANTBY— 

Officer*  

Noil -commissioned  Officers  ami  Privates 

425 
11,574 

298 
8,333 

723 
19,907 

XABIHB  ARTTLLEBY— 

Non-oommiflwoned  Officers  and  Privates 

215 
3,758 

56 
1,473 

271 
5,231 

NAVAL  POLICE— 

Officers  

18 
601 

•  • 

•  a 

18 
601 

Total*  . 

16,591 

10,160 

26,751 

Recapitulation. 

NAVAL  OmCZBS  AND  SKA  KEN 
TB00P8— 

Marine  Infantry  .... 

Marine  Artillery  . 

Naval  Police  


In  addition  to  the  above  2295  officers  and  men,  troops  are  paid  out 
of  the  Funds  of  the  Protectorate  of  Tonkin. 

•  See  Naval  Annual  for  1886,  p.  466. 


38,565 

20,630 
5,502 
619 


65,816 
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pointed to  examine  the  French  Navy 
Estimates  for  the  year  1888. 

Dravm  up  hy  Monsieur  Mexard-Dorian. 

If  the  proposals  of  the  Commission  are  adopted,  the  amounts  voted 
for  the  Naval  Service  in  1888  will  be  as  follows  : — 

£ 

Ordinary  Estimate   7,446,440 

Extraordinary  Estimate      ....  608,200 

£8,054,640 

In  addition,  the  sum  of  £140,000  will  be  available  on  account  of 
the  proceeds  of  sale  of  old  stores.    The  Navy  Estimates  as  revised  by 
the  Commission  show  a  reduction  of  about  £740,000  on  the  estimate 
originally  proposed  by  the  Minister  of  Marine. 
Extra-         There  is  in  the  nature  of  things  no  Hue  of  demarcation  between 
nrdiu»ry    expenditure  incurred  under  the  ordinary  and  the  extraordinary 
Kalmui11*'  estimate.    The  renewal  of  the  fleet,  and  the  substitution  of  new  for 
old  types  of  vessels,  are  permanent  obligations,  which  ought  to  be 
provided  for  in  ordinary  estimates.    To  provide  for  such  expenditure 
by  means  of  an  extraordinary  estimate  is  a  financial  arrangement 
which  circumstances  may  sometimes  render  necessary,  but  which 
should  never  be  the  ordinary  rule. 

This,  nevertheless,  is  not  the  principal  objection  to  an  extraordinary 
naval  estimate.  The  ordinary  estimates  are  calculated  on  certain 
fixed  lines,  and  provide  year  after  year  for  approximately  the  same 
expenditure.  The  laying  down  of  new  types  of  vessels  can  only  take 
place  in  proportion  as  the  completion  of  former  work  leaves  money 
available.  Progress  is  thus  continuous,  and  if  designs  of  ships  should 
prove  erroneous,  they  can  be  stopped  or  modified.  We  do  not 
pretend  that  the  mere  fact  that  ships  are  charged  to  the  ordinary 
rather  than  the  extraordinary  estimates  is  a  guarantee  that  the  design 
is  faultless.  We  cannot  forget  the  construction  of  many  ships  which 
have  proved  failures,  and  the  expense  of  which  has  thrown  so  useless 
a  charge  on  Navy  Estimates.  But  if  these  deplorable  errors  are  possible 
in  an  ordinary  estimate,  the  opening  of  an  extraordinary  estimate 
renders  them  inevitable. 

We  are  far  from  saying  that  the  ships  for  which  provision  was 
made  in  the  extraordinary  estimate  for  1887  are  useless;  on  the 
contrary,  it  is  certain  that  our  fleet  was  deficient  in  speed,  and 
that  Admiral  Aube  rendered  a  true  service  to  the  Navy  by  laying 
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•down  rapid  cruisers  and  quick  despatch  boats.    But  it  is  equally 
certain  that  the  Extraordinary  Budget  would  have  allowed  everything 
to  be  sacrificed  to  this  idea  of  speed,  which  is  certainly  an  element, 
but  by  no  means  the  only  element  of  naval  power. 

If  the  plan  for  the  reconstruction  of  the  Fleet  had  been  carried  out 
in  the  way  in  which  it  was  first  presented  to  Parliament  by  Admiral 
Aube,  we  should  have  been  committed  to  an  expenditure  of  about 
£5,600,000  on  ships  in  which  every  other  feature  had  been  sacrificed 
to  the  single  consideration  of  speed.  And  who  can  say  that  the 
conditions  of  war  will  not  change  in  consequence  of  some  new 
discovery,  as  they  have  so  often  done  during  past  years?  It  is 
not  desirable,  therefore,  to  embark  on  long  programmes ;  it  is  neces- 
sary to  watch  new  facts,  and  to  learn  from  the  experience  of  other 
nations.  The  Extraordinary  Budget  is  an  instrument  full  of  dan- 
gerous temptations  to  pursue  a  rash  and  impulsive  shipbuilding 
policy.  The  Extraordinary  Navy  Estimate  of  £1,200,000  voted  for 
1887  was  intended  to  provide  for  the  laying  down  of  the  following 
vessels : — 

3  Cruisers,  1st  class. 
3      „       2nd  „ 
3      „       3rd  „ 
8  Eclaireurs. 
24  Torpedo  Boats. 

These  ships  had  not  been  all  arranged  for  when  Admiral  Aube  left 
the  Admiralty,  and  his  successor,  M.  Barbey,  while  continuing  those 
vessels  already  commenced,  resolved  to  considerably  diminish  the 
numbers  originally  intended  to  be  built ;  hence  the  reduction  in  the 
amount  of  the  Extraordinary  Estimate  for  1888.  We  may  hope  that 
in  1889  new  vessels  will  cease  altogether  to  be  charged  to  an 
Extraordinary  Estimate. 

During  the  year  1887  the  increase  in  the  value  of  the  Fleet  Value  of 
.amounted  to  about  £1,000,000  sterling,  calculated  as  follows : —  floot* 

1.  ltequin,  ironclad  of  7200  tons,  armed  witli  two  guns  of 
42  centimetres.  This  vessel  has  been  constructed  by  the  Societe*  do 
la  Gironde,  after  a  delay  of  three  and  a  half  years. 

2.  Epervier,  a  torpedo  cruiser  of  1280  tons,  laid  down  at  liochefort 
13th  March,  1883,  representing,  with  armament,  a  value  of  over 
£80,000. 

3.  Gabriel  Charmes,  a  gunboat,  whose  trials,  according  to  official 
reports,  proved  unsatisfactory.  Her  gun  has  been  taken  out,  and  she 
will  be  fitted  as  a  torpedo  boat.  She  appears  on  the  list  as  worth 
£10,000. 
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4.  Forty-four  torpedo  boats,  representing  a  total  value  of  £440,000. 
The  following  vessels  have  been  struck  off  the  list : — 

4  Ironclads.  3  Avisos. 

3  old  Cruisers.  5  Transports. 

Certain  small  vessels  hitherto  employed  on  special  services  also 

disappear. 

Allowing  for  depreciation,  the  real  value  of  the  Fleet  on  1st 
January,  1888,  is  taken  at  £12,541,200,  as  compared  with  £12,549,950 
on  1st  January,  1887.  A  certain  number  of  the  vessels  appear 
without  depreciation,  in  consequence  of  extensive  repairs  made  in 
1887.  The  following  table  will  show  to  what  extent  the  cost  of 
ships  has  been  understated  in  previous  Estimates : — 


C<«it  «f  Ship  exclusive  of 
Machinery  and  Guns. 

State  of  Advancement, 

1st  Jan.,  1889. 

Nam  or  Ship. 

As  shown  in 
Estimates, 
1st  Jan..  lt»7. 

As  shown  In 
IWhJune,  last. 

Aa  Calcu- 
Jan.^lWT. 

As  Calcu- 
lated. 18th 

Armoured  Battle  Ship*— 

Neptune  

Formidable  .... 
Hoche  ..... 

Mu^vnta  

Amiral  Baudin  .... 

£ 

400,000 
444,000 
408,000 
408,000 
428,800 

£ 

546,800 
602,000 
559,000 

54t;,xoo 

602,000 

Per- 
centage. 

97 
71 
51 
100 

Per- 
csntage. 

93 
70 
48 

93 

Armoured  Gunboat* — 

Cocyte  

Phlegmon  

Styx  ...... 

Grenade  

64,000 
64,000 
64,000 
48,200 

144,520 
144,520 
144,520 
62,640 

100 
89 
67 

100 

79  1 
25 
12 
78 

Cruitert,  Itt  elast — 

Dupuy  de  Lome  .... 
J  ean  Bart  .... 

138,400 
138,400 

160,000 
160,000 

60 
40 

9 
11 

Crui$er$,  3rd  clou — 

Suroonf  

Forbin  

86,400 
86,400 

77,920 
77,920 

58 
49 

82 
67 

Torpedo  Cruiter — 

Vautour  ..... 

27,200 

51,600 

100 

60 

Aviso  Trantport* — 

Manche  

ltance  ..... 
Yaucluae  ..... 

22,000 
22,000 
22,000 

45,280 
45,280 
45,280 

67 
100 
84 

32 
84 
34 

Sailing  Frignte# — 

Amlroruedc  .... 
Melpomene        .             .  •  . 

28,800 
28,800 

46.800 
46,800 

67 
100 

47 

88 

Totals  . 

2,824,400 

4,109,680 

It  is  instructive  to  notice  the  immense  increase  over  the  original 
Estimates.  It  will  be  necessary  to  expend  £4,109,600  on  vessels 
whose  original  estimate  was  £2,824,400.   In  the  majority  of  cases 
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the  increase  amounts  to  45  per  cent   The  following  ships  are  now 

on  the  stocks : — 

6  Ironclads  (Squadron).  6  Cruisers,  3rd  class. 

4  Armoured  Gunboats.  1  Torpedo  Cruiser. 

2  Deck-protected  Cruisers.  3  Aviso  Transports. 

3  Cruisers,  1st  class.  2  Sailing  Frigates. 
2      „      2nd  „ 

In  1888  Brest  will  complete  the  Amiral  Baudin,  and  Lorient  will 
complete  the  Formidable.  Both  these  ironclads  were  laid  down  at 
the  end  of  1878. 

Two  armoured  gunboats  will  be  finished  at  Cherbourg  and  Lorient, 
after  six  years  of  experiments  and  modifications,  which  have  more 
than  doubled  the  original  estimates  for  the  vessels.  The  delays  in 
the  dockyards  may  be  compared  with  the  rapid  progress  of  a  ship 
entrusted  to  the  Societe*  de  la  Loire,  which  will  construct  the  Tage,  a 
large  steel  cruiser  of  7000  tons,  in  three  years. 

We  may  also  count  on  the  completion  of  two  or  three  cruisers  of 
the  3rd  class,  which  will  have  been  constructed  in  two  and  a  half 
years  at  Cherbourg  and  Rochefort,  and  one  torpedo  cruiser  at  Toulon. 
In  1889  we  are  promised  the  completion  of  the  Neptune,  a  squadron 
ironclad  laid  down  at  Brest  in  October  1880;  of  the  Maroeau, 
ordered  from  La  Seyne  about  the  same  time,  and  of  the  large  pro- 
tected cruiser  Cecille,  ordered  from  the  Forges  et  Chantiers  de  la 
Moditerranee  towards  the  end  of  1885.  The  delivery  of  the  armoured 
vessels,  Hoche  and  Magenta,  commenced  in  1880  at  Lorient  and 
Toulon  respectively,  has  been  postponed  till  1890.  It  thus  takes  our 
dockyards  ten  years  to  produce  an  ironclad  ready  to  take  the  sea. 

Workmen  at  the  Dockyards. 

On  the  1st  October,  1887,  the  following  was  the  distribution  of  the 
workmen  at  the  different  yards : — 

Cherbourg   8,671 

Brest   5,241 

Lorient   8,617 

Rochefort   2,521 

Toulon   4,700 

Indret   1,061 

Ouerigny   881 

Minor  Ports   19 

Paris   69 

Total    .       .  21,780 

It  is  hoped  to  reduce  this  number  to  21,617  on  the  31st  December, 
1887. 
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Programme  of  Work,  1888. 

The  construction  of  new  vessels  will  occupy  10,300  men,  the  main- 
tenance and  repair  of  the  Fleet  about  6000,  and  general  service  5300. 

The  amount  provided  for  the  repairs  of  the  Fleet  has  been  increased 
by  £48,000,  in  consequence  of  the  increased  number  of  ships  com- 
missioned in  1886  and  the  commencement  of  1887. 

Two  new  ships  will  be  laid  down,  one  at  Brest,  the  other  at  Lorient, 
and  will  occupy  the  hands  that  will  become  available  owing  to  the 
completion  of  the  Amiral  Baudin  and  the  Formidable. 

At  Brest  it  is  proposed  to  construct  an  armoured  cruiser  of  the 
first  class,  with  the  following  principal  characteristics  :— 

Artillery :  two  guns,  of  19  centimetres,  and  six  of  16  centimetres, 
in  addition  to  quick-firing  and  machine-guns.    Four  torpedo-tubes. 

Steel  armour  from  end  to  end,  and  a  steel-protected  deck. 

Minimum  speed,  20  knots,  with  forced  draught.  The  coal  endurance 
to  be  equal  to  4000  knots. 

This  armoured  cruiser  will  be  called  the  Dupuy  de  Lome,  a  name 
originally  proposed  for  a  first-class  cruiser  it  was  intended  to  build 
at  Cherbourg.  This  first-class  cruiser  was  abandoned  because  it  was 
considered  the  new  vessel  described  above  would  be  best  adapted  for 
the  latest  requirements  of  offensive  and  defensive  warfare. 

The  cost  will  be  at  least  £400,000,  but  the  design  is  not  sufficiently 
advanced  to  admit  of  any  further  details. 

It  is  not  probable  that  more  than  50,000  days'  work  will  be  employed 
on  this  vessel  during  1888,  but  when  she  is  once  fairly  commenced, 
every  effort  will  be  made  to  complete  her  in  three  and  a  half  years. 

At  Lorient  the  armourclad  Brennus  will  be  taken  in  hand.  It 
will  not  be  forgotten  that,  at  the  end  of  1882,  the  order  had  already 
been  given  to  commence  an  armourclad  of  the  same  name  at  this 
port.  The  following  are  the  sums  which  have  already  appeared  in 
the  expense  accounts  as  expended  on  this  vessel : — 


Materials. 

Labour. 

Total. 

1 

& 

£ 

1882    .  . 

120 

136 

256 

188S    .  . 

3,284 

1,748 

5,032 

1884    .  . 

14,852 

5,592 

20,444 

1885    .  . 

2,400 

1,600 

4,000 

1886    .  . 

4 

64 

68 

Totals  . 

£20,660 

£9,140 

£29  800 
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Extracts  from  Beport  of  French  Commission — continued. 

On  the  24th  October,  1884,  the  decision  was  arrived  at,  by  desire 
of  the  Commission,  to  postpone  the  construction  of  the  Brennus. 
It  is  difficult,  therefore,  to  explain  how  an  expenditure  of  £4000 
could  have  been  incurred  in  1885.  However  this  may  be,  a  con- 
siderable amount  of  material  has  been  purchased  for  the  Brennus, 
and  a  certain  amount  of  work  done  on  her  keeL  The  question 
therefore  arose  whether  it  would  be  desirable  to  adopt  the  plans  of 
1882,  with  certain  unimportant  modifications.  Had  these  plans  been 
adopted,  we  should  have  had  a  vessel  no  longer  equal  to  the  require- 
ments that  have  arisen  since  she  was  first  designed.  However 
regrettable  the  loss  of  some  thousands  of  pounds  may  be,  the 
minister  determined  to  call  upon  the  constructors  for  a  vessel 
-answering  in  every  respect  to  the  latest  requirements. 

The  distinctive  features  of  the  new  Brennus  may  be  summarised  as 
follows : — 

Armament : — Three  guns  of  34  centimetres,  and  ten  of  16  centi- 
metres ;  four  quick-firing  guns  of  65  millimetres,  eight  of  47  milli- 
metres, and  eight  machine  guns  of  27  millimetres ;  the  large  guns 
will  be  mounted  either  in  closed  or  barbette  turrets. 

Several  torpedo-launcliing  tubes  will  be  fitted. 

An  armoured  belt  of  steel  or  compound  metal,  45  centimetres  in 
thickness  over  the  vitals,  will  be  carried  right  round  the  vessel. 
The  depth  of  this  armour  will  extend  at  least  two  metres.  The 
-decks  will  be  protected  with  armour  to  an  average  thickness  of 
00  millimetres. 

The  speed  will  be  not  less  than  18  knots  with  forced  draught.  The 
coal  endurance  will  be  equal  to  4000  miles  at  10  knots. 

At  the  same  time  that  the  dockyards  were  directed  to  submit 
plans  for  this  new  armoured  vessel,  the  designer  of  the  original 
Brennus  was  called  on  to  report  how  far  it  would  be  possible  to 
utilise  the  work  already  performed  on  the  ship,  while  adhering  to  the 
new  design. 

On  the  supposition  that  existing  work  can  be  utilised,  it  will  be 
possible  to  employ  200,000  days'  work  on  this  new  vessel  in  the 
course  of  the  year  1888.  Should  it,  however,  be  found  necessary  to 
commence  afresh,  there  will  be  a  further  delay  of  about  six  months. 

The  cost  of  the  Brennus  will  not  be  less  than  the  Hoche,  or,  from 
£760,000  to  £800,000. 
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2:  Report  of  French  Commission — continued. 

Torpedo  Flotilla. 

The  Report  for  the  year  1887  promised — 

9  sea-going  torpedo  boats  ; 
18  torpedo  boats,  first-class ; 
41         „         second-class ; 

9  torpedo  vedettes. 

This  programme  will  not  be  realised.  Five  sea-going  torpedo  boats 
only  have  been  admitted  into  the  service,  the  other  four  requiring 
alterations. 

Tvro  out  of  the  seven  torpedo  vedettes  have  been  accepted. 

The  number  of  first-class  torpedo  boats  has  been  reduced  to  seven- 
teen by  the  loss  of  No.  67,  three  only  having  been  added  in  the  course 
of  the  year. 

The  reason  for  the  delay  is  that  fifty  torpedo  boats  were  ordered  at 
once,  without  awaiting  the  instruction  that  experience  alone  can  give. 
The  result  is  that  the  greater  number  must  be  altered  to  enable 
them  to  fulfil  the  conditions  which  are  now  regarded  as  essential. 
We  believe  that  these  alterations  will  be  far  advanced  during  the 
first  three  months  of  1888.  We  shall  then  have,  in  addition  to 
the  sea-going  torpedo  vessels,  about  120  torpedo  boats  in  the  first 
and  second  classes. 

The  present  Minister  of  Marine  has  given  an  order  for  four  torpedo 
boats  of  different  types.  We  trust  he  will  await  experiments  before 
giving  further  orders. 

Ships  in       The  following  Table  shows  the  appropriation  of  money  and  men  to 

mmmiB-     tne  various  Naval  Services  :— 


Effective. 

Officer*. 

Squadron  of  Instruction,  at  tho  Foreign \ 
Stations,  Hud  at  the  Homo  Porta .    .  / 

1,099,680 

594 

10,809 

l^^t?fl-T100  ^^4,-lT\  10^'              a            v  a 

191,480 

81 

1,750 

Vessels  on  Trials  .... 

189,820 

50 

1,284 

Colonial  Dofenoe  Service  . 

228,780 

123 

2,384 

66 

1,407 

Schools    .       .       .       .  ■     .  . 

870,860 

284 

6,427 

Minor  Torts  and  Protection  of  Fisheries 

91,540 

61* 

1,289 

Hydrographicnl  Service 

7,930 

10 

75 

Totals  . 

£2,274,140 

1,227 

25,425 
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Distribution  of  Fleet. 


The  ships  will  be  distributed  as  follows : 
Squadron  of  Evolutions 


4  Armoured  battleships. 

1  Cruiser,  2nd  Class. 

2  Armoured  battleships.  ( To  be  in  couunis- 
1  Cruiser,  3rd  Class. 
1  Torpedo  cruiser. 
1  Torpedo  aviso.  - 


sion  for  3  months 
during  grand 

manoeuvres. 


Naval  Division,  Cochin  China 


.    2  Avisos. 
1  Gunboat 

Do.         Levant       .       .    1  Armoured  cruiser. 

1  Cruiser,  2nd  Class. 
f  1  Aviso. 

1  Gunboat 

Do.         Senegal  and  Guinea  6  Avisos,  2nd  Class. 

Naval  Station,  Congo  and  Gabon    .    2  Avisos. 

1  Aviso  transport 

Transport  Service        .       .  3  1st  Class,  for  India  and  China. 

2  2nd  Class,  New  Caledonia. 
1       „  Guiana. 

1  3rd  Class,  Senegal  and  Gabon. 

3  3rd  Class,  for  service  of  the  Ports. 


Coast  Defence. 


Torpedo  B-*tt. 

Torpedo  Boat, 
lit  CUm. 

Torpedo  Boat, 

1 

2 

3 

1 

2 

3 

1 

1 

2 

1 

1 

1 

6 

3 
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Retracts  from  Report  of  French  Commission — continued. 

Personnel. 

The  total  number  of  officers  and  men  provided  for  in  estimates  for 
1888  is  as  follows :— 


On  Shore. 

Afloat 

ToOl. 

Vice-Admirals  . 

■ 

17 

1 

18 

Rear-Admirals  . 

- 

24 

6 

*  • 

SO 

62 

35 

3 

100 

Captains  of  Frigates  . 

•. 

• 

126 

63 

13 

202 

285 

40o 

34 

724 

Naval  Cadets  . 

• 

193 

•  • 

227 
297 

*  « 

•  • 

420 
297 

Engineers  in  Chief 

• 

65 

56 

23 

144 

4,952 

25 , 692 

2,475 

33,119 

Total  Officers  and  Seamen 

• 

5,724 

26,782 

2,548 

35,054 

Constructive  and  Scion 

tiflc,  &c,  Stai 

190 

2 

•  • 

192 

Hydrographical  Staff . 
Commissariat  Staff 

•  • 

•  • 

■ 
• 

12 
305 

6 
86 

•  • 

5 

18 
396 

Medical  Officers 

•  • 

• 

405 

132 

7 

544 

Chaplains  • 

•  • 

13 

16 

•  • 

29 

Total  . 

• 

925 

242 

12 

1,179 

Adjutant*,  for  Torpedo  Service  . 

• 

26 

•  • 

•  • 

26 

»» 

• 

2,076 

2,076 

Total  . 

• 

2,102 

•  • 

•  • 

2,102 

Troops. 


For  8crrice  in 
France. 

For  Service  In 
tbe  Colonies. 

Total. 

Marine  Infantry. 
Non-commissioned  Officers  and  Privates 

474 

13,607 

249 
7,243 

.  723 
20,850 

M  a  hi  \  k  Artillery. 

Non-commissioned  Officers  and  Privates 

366 
4,222 

68 
1,898 

434 
6,120 

Naval  Police. 

18 
601 

•  • 

•  • 

18 
601 

19,288 

9,458 

28,746 
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Extracts  from  Mcjm-t  of  French  Commission — continued. 

IIecapitulatiox  showing  numbers  provided  for  in  French  Navy 

Estimates,  1888. 

Naval  Officers  and  Seamen   35,054 

Civilian  branches  of  Naval  Service    .              .       .  1 , 179 

Pensioners  for  Torpedo  Service        ....  2,102 

Troops,  Marine  Infantry   21,573 

„     Artillery   6,554 

„      Naval  Tolice   610 

Total    .       .  67,081 

In  addition  to  the  above,  2252  officers  and  men  are  paid  out  of 
the  funds  of  the  Protectorate  of  Tonkin. 


Comparative  Statement  showing  Number  of  Men  borne  on 
French,  English,  and  German  Vessels. 


EBANCE. 


Name  -J  Ship. 

Dm*-  c.r 

Gumiiiu'ioij. 

l>i.«pliicc- 

JIHMlt. 

1'ijwor. 

NmnlXT  of 
Uun». 

Complement . 

Colbert  .... 

187;-) 

8,000 

4,800 

10 

743 

Trident  .... 

187(5 

8,  WO 

1.800 

10 

727 

Richelieu 

187:t 

9, 100 

4,400 

10 

720 

Redoutable 

1870 

y,20o 

0,000 

700 

( >cenn  .... 

IMS 

7.700 

4,000 

16 

os:; 

Devastation 

1870 

10,  ;»oo 

c,ooo 

14 

082 

Marengo  .... 

1800 

7,ooo 

4,000 

15 

680 

Kriedland 

1873 

9,100 

4.000 

10 

C70 

Sufireu  . 

1870 

7,800 

4,000 

14 

072 

CourlK-t  .... 

IKS'. 

0,700 
11,100 

0,000 

14 

000 

Atuiral  Duperre: 

1870 

6,000 

10 

002 

ENGLAND. 


I>tte  of 

CommlMion. 

Displace- 
ment. 

Ilonie- 
Power. 

Number  of 
Guns. 

Cotnplenicui. 

Temeraire 

1876 

8,500 

7,700 

8 

534 

Aiax  .... 

1880 

8,510 

6,440 

6 

400 

Thunderer 

1872 

9,330 

6,270 

4 

400 

Agamemnon  . 

1879 

8,510 

6,360 

4 

380 

Devastation 

1871 

9,330 

6,650 

4 

372 

Colossus  .... 

1882 

9,150 

7,490 

9 

325 

Neptune  .... 

1874 

9,830 

8,000 

6 

237 

Agincourt*      .        .  . 

1865 

10,690 

6,870 

17 

705 

Alexandra 

1875 

9,490 

8,610 

12 

671 

Iiellerophon 

1865 

7,750 

6,520 

14 

oo:{ 

Audacious 

1869 

6,110 

4,830 

14 

450 

Hercules  ... 

1868 

8,680 

6,750 

14 

340 

Invincible 

1869 

6,010 

4,830 

327 

Belleisle. 

1876 

4,870 

3,200 

u< 

180 

♦  Flag  Ship. 
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Extracts  from  Report  of  French  Commission— continued. 


GERMANY. 


Date  of 

Hone- 

Number  of 

Commission. 

uient. 

Power. 

Gone. 

KonigWilhelm 

1868 

9,557 

8,000 

29 

759 

Kaiser  .... 

1874 

7,07(3 

8,000 

15 

038 

Deutachliind    .        .  . 

1874 

7,676 

8,000 

15 

63* 

Friedrich  der  Grouse 

1874 

6,770 

5,400 

6 

537 

Preussen 

1873 

6,770 

5,400 

6 

537 

Friedrich  Carl 

1867 

6,007 

3,500 

16 

531 

Krouprinz 

1867 

5,568 

4,800 

16 

537 

Bayem  .... 

1878 

7,400 

5,600 

6 

354 

Suchsen  .... 

1877 

7,400 

5,600 

354 

Wurtemberg  . 

1878 

7,400 

5,600 

J 

354 

Baden  .... 

1880 

7,400 

5,000 

6 

354 

The  complements  of  the  French  armourclads  are  doubtless  exces- 
sive in  time  of  peace,  and  shoidd  be  reduced  to  the  same  proportions 
as  the  German  and  English.  We  could  then  have  a  larger  number 
of  ships  ready  for  an  emergency  without  any  increase  in  the  expense 
of  the  Personnel. 


Table  showing  the  value  of  Stores  authorized  to  be  maintained 


during  the  Year  1888. 

Service. 

Naval  Construction,  Stores  for  the  Fleet,  Main-l 
tenance,  and  General  Service      .             .  J 

Artillery,  Anns,  Powder,  and  Ammunition  . 
Torpedoes  ....... 

Hydruulic  Works  and  Buildings 

Barracks  ....... 

Stores  for  Medical,  Scientific,  and  Religions 

Services  ....... 

Plant  and  General  Service  for  the  Ports  and 

Arsenals  ....... 

£ 

2,024,000 

600,000 
1,200.000 
160,000 
60,000 
720, 000 
400,000 
120,000 

88,000 
132,000 

£ 

1,402,000 

400,000 
800,000 
80,000 
40,000 
520,000 
2S0.000 
60,000 

68,000 
80,000 

24,000 

14,000 

£5,528,000 

£3,744,000 
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Abstract  of  Amounts  provided  in  French  Navy  Estimates  for 
1887  for  Ships  Building  in  Dockyards  and  by  Contract. 


Description. 

N         *j  HulL 

Machinery. 

ToUlCoat. 

Armourcla 

ds     .     .     .         .  . 

6 

t 

440,320 

t 

69,764 

t 

510,084 

Armoured  gunboats  .... 

4 

75,232 

3,780 

79,012 

Deck-protected  cruieers    .    .  . 

2 

94,492 

68,400 

162,892 

lstdass  .... 

3 

38,752 

16,800 

55,552 

Cruisers 

2nd  „  .... 

2 

29,792 

14,400 

44,192 

3rd   ,,  .... 

3 

74,720 

27,120 

101,840 

Torpedo  cruisers  

3 

17,600 

17,600 

35,200 

Avisos,  1st  and  2nd  class  .    .  . 

3 

15,140 

2,688 

17,828 

Aviso-transports  

8 

48,000 

6,272 

54,272 

Torjwdo  boats  

51 

59,868 

39,600 

»9,4C8 

Transport,  3rd  class  .... 

1 

4,440 

760 

5,200 

Sailing  Frigates  

2 

24,480 

• » 

24,480 

83 

922,836 

267,184 

1,190,020 

Extraordinary  Estimate  for  con-j 
st ruction  of  9  cruisers,  8  eclaireurs,  1 
aud  24  torpedo  boats  (see  p.  659)) 

•  • 

»• 

•  • 

1,040,000 

Supplementary  Estimate  for  arrears'! 
due  to  contractors  (see  p.  639)  .  J 

•  • 

•  • 

«• 

280,000 

83 

£922,836' 

£267,184  1 

£2,510,020 

2  y  2 
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Abstract  showing  Expenditure  on  account  of  Labour  and 
Materials  in  the  Arsenals  and  Naval  Establishments  for  the 
Year  1888. 




Toul. 

£ 

£ 

■ 

£ 

LABOUR. 

141,640 

141,640 

Armoured  gunboats  ...» 

36,560 

36,560 

6,600 

•  • 

6,f>00 

,i        „    1st  class 

26,130 

38,940 

65,070 

•  • 

38,410 

17,820 

•  • 

17,820 

10,300 

•  • 

10.300 

18,860 

18,880 

Sailing  frigates  ..... 

6,860 

6,860 

Manufacture  of  material  for  first  armament 

60,780 

1,050 

51,830 

Completion  of  contract  ships  . 

13,660 

•  • 

13,660 

367,640 

89,890 

407,630 

MATERIALS. 

Stores  for  vessels  builuius?  in  clocKY&rujj 

463,180 

184,860 

598,040 

Total  Stores  and  Labour  for  ships  building"! 
in  State  dockyards      .       .       .  ./ 

£174,850 

£1,005,670 

Digitized  by  Googl 


APPENDIX— FRANCE.  G75 


fill 


©  © 

IC  CM 


g§  i  §8888©  8  §  2  r. 


*     •  • 

o  ©  ©  ©  ©  o  © 

*f"  © 

©    "ft    ©    «f»  t-    CM    ©  C-l  CO 


ft. 

h 

2 


9 


5 
5 


5-2  5  5 

"  s  J55555  5  5  S  J5  5  SSS 


So  S  ?  f3  S3£  S  S8S888  8  3  8  88  8  8§S 


lit  l 


o 

© 


©  ©    ©    ©©©©©©  ©   ©  © 

COX     GO     ?!  ©  ©  i  ©    —    ft  T 

GO  GO    ©  O    ©  © 


©  © 
-r  cm 

CM 


h-     o  —  »p  x  x  ■»#«  10  ©  ©  r~  © 

©      OA    CO    M    04  94    (M    CM  «« 
t»      W    W    h    ^  ^  « 


C>1  X 
CN  fx 


a;  cm 

GO  f 


© 


-f  «  O 
C5  •>*«  CN 


II 

—  c 

£1 


© 
CO 

90 


3    !2    8    £  Sc    5    |S  32  3  §2  §2  <2    00    GO       V  X  v.      /  i   J  f 

X    X    X    XX    X    XXXXXX    X    X  ^_  »g  X  X    X  XXX 

*m            i-n  «    «  i— i  »™       «  «  ^            i-h        ih,  |  (— «    i-H  «  ^  « 

IS^g^g  £  ^5  i  1 1 


to  U. 

9  O 


3 


4)  ©  •  «J 
g  g^fr 


1.2 


Si 


«  is  a  i 
=  4 


OC  sT  £  ~ 
"8  -  0« 


.9 

I 


a 


'6  S 


2 


r 

I 


'r. 


©  © 

SI 


J 


■I. 


<5 


S 


CM 


AS 


to       *  O  V 


I 


^    o  5  3  5 


=  8  £  < 


I  £  3  ticca!  ft 


42 

I  ; 

o 

*2 


:    s  s  s 


55  55  fc* 


Digitized  by  Google 


THE  NAVAL  ANNUAL. 


Fh«j vision  has  also  been  made  made  in  the  Contract  Vote  for  the 
Purchase  of  Machinery  for  the  following  Vessels,  the  Hulls 
of  which  are  building  in  the  State  Dockyards. 


Formidable 

Magenta  . 
Brennus  . 


rhlegtton 
Styx   .    .  . 

Grenade  . 

Dnpuy  de  Lome 

Alger  .    .  . 

Fnrbin 
Suroouf 
Vttutour  . 


Aruiourclad      .     Le  Creusot 

Do.  Do. 
Do. 

Armoured  Gun- WClaparede,  8t.l 
boat    .    .    .  /  \   Dennis  ./ 
Do. 
Do. 

Do. 

Armoured  Cruiser 
1st  class  Cruiser 

3rd  „ 
3rd  „ 

Torpedo  Cruiser 


Contractor* 
for 


Do. 
Do. 

Le  Creuaot 


Le  Creusot 

Soc  de  la  Lobe 

Do. 
La  Seyne 


Total 
Cost  of 


£ 

87,840 

125,000 
Not  known 

19,400 

19,400 
19,400 

15,080 


88,000 

44,400 
44,400 
34,000 


Amount 

Provided 
in  1<S8. 


£ 

12,400 

22,460 
20,000 


3,720 
20,000 
26,000 

14,800 
14,800 
6,000 


To  complete 
payment 
Da 


Do. 
Do. 
To  complete 
payment. 


UToi 

r-  Too* 

1 1  To  complete 

\  payment 
Do. 


RECAPITULATION—  CONTRACT  VOTE. 

Purchase  of  Contract-built  Ships,  and  of  Engines  for  Ships 
building  in  State  Dockyards. 


Hull*  and 

Machinery  for 

Hulls  and 

Machinery  fur 

Ships  building 

Marlitnery  for 

Ship*  but  Ming 

In  State 

Ships  building 

ToUi. 

by  Coo  tract. 

Dockyards. 

by  Contract. 

Ordinary 

Ordinary 

Extraordinary 

Estimate. 

Estimate. 

Estimate. 

£ 

£ 

£_ 

£ 

65,510 

54,880 

120,390 
3,720 

3,720 

158,200 

153,200 

•  • 

20,000 

20,000 

26,000 

26,000 

32,000 

29,600 

199,800 

261,400 

5,600 

5,000 

7,*820 

7,320 

3,680 

3,080 

9,200 

9,200 

5,000 

5,000 

4,000 

•  * 

28,500 

82,51X1 

76,230 

..  • 

•  19,360 

95,500 

43,860 

32,000 

24,000 

99,860 

£400,000 

£145,800 

£297,460 

£843,460 

Armourclad  Battleships 
Armoured  Gunboats 
Protected  Cruiser 
Steel  Cruiser 
Cruiaert,  1st  class 
„      3rd  „ 
Torpedo  Cruiser . 
Avisos,  2nd  class 
„     3rd  class 
Torpedo  Aviso 
Transport,  3rd  class 
Swift  Torpedo  Scout* 
Torpedo  Boats  . 


Totals 
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Recapitulation,  showing  Amounts  provided  in  1888  for  Hulls  and 
Machinery  of  Vessels  building  in  State  Dockyards  and  by 
Contract. 

£ 

Wage*  on  vessels  building  in  dockyards  .  407.830 

Stores  for  ditto   598,040 

Holla  and  Machinery,  ships  building  by  contract  .  .  697,480 
Machinery  for  ships  building  in  dockyards  ....       145 , 800 

Total  Amount  for  New  Construction     .       .  £1 ,848 ,930 


List  of  Ships  authorized  to  be  Advanced  or  Commenced 

during  the  Year  1888. 


Number. 

Armoured  Battleships    .  . 

8 

|  Neptune,  Formidable,  Hoche,  Magenta, 
|    A  mi  ml    Baadin,   Brennus,  Boquin, 
(  Marceau. 

Armoured  Gunboats  .... 

4 

Oocyte,  Phlege'ton,  Styx,  Grenade. 

Armoured  Cruiser  .... 

1 

Dnpuy  de  Lome. 

Cruisers  

2 

Tage,  Cecille. 

C misers,  1st  class  .... 

3 

Jean  Bart,  Alger,  Isly. 

»»      2nd  »  

2 

Davoust,  Suchet 

„      3rd    „  .... 

6 

fSurcouf,  Forbin,  Tronde,  Laland,  Cosmao, 
\  Coctlogon. 

Torpedo  Cruiser  

1 

Van  tour. 

Avisos  

3 

Bengali,  Lc'sard,  Cigogne. 

Torpedo  Avisos  

2 

Sainte  Barbc,  Salvo. 

Torpedo  Eclaireurs  .... 

3 

Ouragan,  N.,  N. 

Torpedo  Bouts  

51 

No*.  75-88,  101-129. 

Transport  Avisos  

3 

Manche,  Ranee,  Vaucluse. 

Transport  

1 

Drome 

Sailing  Frigates  

2 

Andromede,  Melpomene. 
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Comparative  Statement  showing  Expenditure  on  Construction'  of 
New  Vessels  Hulls  and  Machinery,  in  England  and  Frasce. 
from  1863-64  to  1887-88. 


Year. 

£ 

1 

1865-64 

1,282,710 

920,196 

1864-65 

1,674,574 

873,300 

1865-66 

1,116,198 

931,348 

1866-67 

1,014,406 

^75,468 

1867-68 

1,800,749 

7o\l04 

1868-69 

1,694,302 

668,7*> 

1869-70 

1,387,047 

655,016\ 

1870-71 

1,330,814 

411,948 

1871-72 

1,184,172 

429,832 

1872-73 

809,087 

614,460 

1873-74 

1,290,028 

789,684 

1874-75 

1,528,161 

921,380 

1875-76 

1,613,218 

1,054,560 

1876-77 

2,121,960 

1,301,988 

1877-78 

2,922,442 

1,501,884 

1878-79 

1,508,049 

1,504,6% 

1879-80 

1,388,607 

1,375,296 

1880-81 

1,426,349 

1,345,084 

1881-82 

1,682,500 

1,400,152 

1,767,014 

1,559,644 

IKK  l -84 

1,930,090 

1,536,508 

1884-65 

2,242,070 

1,510,704 

1885-86 

3,544,524 

1,355,684 

1886-87 

3,463,889 

1,280,000 

1887-88 

8,058,255 

2,510,020 

1888 

.. 

1,848,930 
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The  Armoured  and  Unarmoured  Fighting  Ships  of  France  laid  down  to 

* 

Build  since  1880. 


AKMOUKED  SHIPS. 


Ship's  Name. 


Type. 


Displacement 

In  Tom. 


UXAKMOURED  SHIPS. 


Ship's  Name. 


Type. 


Displacement 
In  Tom. 


NiL  . 


Nil. 


Nil. 


mo. 

Dubourdieu 


Capricorne 
Sagittaire  . 
Albatios  . 

PluTier 

Oyapock  . 

Ecureuil  . 

Chimere  . 


Cruiser 


port 
Gunboat . 

»»  •  • 
Paddle  despatch 

boat 
Paddle  despatch 

boat 
Paddle  despatch 

boat  . 
Paddle  despatch 

boat  . 
Screw  despatch 

boat  . 


3,300 

1,570 
475 
445 

575 

540 

205 

325 


1BB1. 


1st  Class  fight- 
ing ship 


10,470 


Milan 
Volage 

Cotncte 
Mtfteora 
Alonetto 

Eclair 
Trombo 


Cruiser  . 
Screw  despatch 

boat 
Gunboat . 

Paddle  despatch 

boat 
Paddle  gunboat 


1,520 

500 
475 
475 

450 
195 
195 


ireoau 


1st  Class  fight- 
ing ship 

1st  Cluss  fight- 
ing ship 


1882. 

Sfax. 


10,400 
10,400 


Inconstant . 
Fulton 
Pa  pin 
Durance  . 

Meurtho  . 

Lion 

Etoiie 
Gabes 
Vigilant  . 


Deck  protected 

Cruiser 
Despatch  vessel 


Despatch  trans- 
port 

Despatch  trans- 
port 

Gunboat  . 


Paddle  despatch 

boat 
Paddle  despatch 

boat  . 


4,430 
810 
810 
810 

1,570 

1,570 
475 
475 
440 
475 


560 
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The  Armoured  and  Unarmoured  Fighting  Ships  of  France  laid  down 

since  1880— continued. 


ARMOURED  SHIPS. 

UNARMOURED  SHIPS. 

Shlp'.Nune. 

Tjrp*. 

IH^pUwnetit 
to  Took. 

1882— (continued). 

Ardont 


Ibis  . 
Gollaiid 


raddle  despatch 

boat 
raddle  despatch 

„  boat  ' 
Screw  despatch 

l>oat  . 
Puddle  despatch 

boat 
Pnddle  despatch 

boat 


Magenta  . 

Acheron 
Cocyte 
Flamcne 
Fuaee  . 


1st  Claw  fighting 

•hip  . 
letClassguubout 

XI       ' ' 
2nd  Class  gunboat 


» » 
»» 


» » 
»» 


10,400 
1,610 
1,610 
1,030 
1,030 

i.r 


Condor 
Epervier 


Pague 
Fleoho 
Sainte-Burbc 
Couk-uvrine 


Lance 

Salve 

Jouffroy 


Arquebuse 
Alerte 
Avalanche 
Bonrraaque 
Mutine 
Rafale 
Redoute  . 
Tirailleu&o 
Henri-Ri 
Gamier 
Carreau 

Berthe-de-VUlers\ 
Piunnier 
Moulin 
Jacquin 


M  I  » 

Torpedo  despatch 

Ixmt  . 
Torj>odo  despatch 

l>oat 

Torpedo  despatch 

boat 
Torj*-do  despatch 

boat  . 
Torpedo  despatch 

boat 

Torpedo  despatch 

boat  . 
Torpedo  despatch 

Torpedo  despatch 

boat 
Paddle  despatch 

boat  .  . 
Paddle  despatch 

boat  . 


Wheel 
gunWts  for 
river  service 


Digitized  by  Googl 


APPENDIX — FRANCE. 


681 


The  Armoured  and  Unarmoured  Fighting  Ships,  &c— continued. 


ARMOURED  SHIPS. 

UNARMOURED  SHIPS. 

SWp'.  Name. 

Type. 

DUpUcemcDt 
in  Too*. 

Type. 

DUpl  iccmcnt 
in  Tons. 

Phlegdton 

Stvx 

MitraiUo 


1st  class  gunboat 


gunboat 


1,610 
1,610 
1,030 


1884. 

Vautour 
Faucon 
Aube 


Nil 


Nil 


Ranoe 

Salamandro 

Pingouin  . 

Bai'onnettc 
Cusse-Tete 
Caroande  . 
Cimeterre  . 
Kstoc 


Amiral  Cecille 

Tage 

Sirias 
Mnncho  . 
Vaacluse  . 
Lezord 
Cigogno  . 


1886. 

Jean  Bart 
Surcouf 
Tronde 
Bengali 
Our*  gun 


1887, 


Alger 

Isty  . 

Davout 

Suchet 

Lalande 

Cosinao 

Coetlogon 

N 


Torpedo  vessel 

Drspatch  tran- 
sport . 

Despatch  tran- 
sport  .  . 

Despatch  tran- 
sport . 

Paddle  despatch 
boat 

Paddle  despatch 
boat  . 

Screw  gunboats } 
"Arquebuse"}1 
type    .  .)! 


Deck  Protected 

Criuser 
Deck  Protected 

Cruiser 
Screw  gunboat 
Aviso  transport 
Aviso  transport 
3rd  class  aviso 
3rd  class  aviso 


1st  class  cruiser 
3rd  class  cruiser 
3rd  class  cruiser 
2nd  class  aviso 
Torpedo  scout  . 


1st  class  cruiser 
1st  class  cruiser 
2nd  class  cruiser 
2nd  class  cruiser 
3rd  class  cruiser 
3rd  class  cruiser 
:*rd  class  cruiser 
Torpedo  scout 


1,270 
1,270 

1,560 

1,560 

1,560 


295- 


110 


5,080 

7,045 
465. 


1,850 
7,850 

130  ft. 


(For  corresponding  Table  of  Fighting  Ships  of  England  laid  down  since  1880, 

see  pp.  667,  668.) 
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Abstract  of  French  Navy 


1876. 

1877. 

1878. 

1879. 

£ 

£ 

£ 

£ 

1 

Control  Atlnunistrtition 

•  • 

53,044 

53,044 

52,192 

55,484 

2 

Hydrographic  Office 

• 

19,784 

19,784 

22,404 

20,732 

3 

Officers  t 

Mm  Mm  \-\       W  ^  V 

tnd  Seamen  ai 

loat  and 

4 

Barracks  for  Seamen 

•  • 

1,622,484 

1,622,478 

1,745,332 

1,775,450 

5 

Naval  School  . 

C 

Troops 

7 

Maritime  Gendarmerie 

; :) 

579,348 

543,556 

556,672 

547,912 

8 

Barracks  for  Troops  . 

9  Dockyard 
Officers 

nnd  other 
and  Staff  . 

Civilianj 

159,456 

160,408 

177,584 

185,944 

1A 

Leading  1 

Hen,  Police,  Fit 

emen,  See. 

103,312 

102,760 

106,052 

106,320 

11 

Provisions 

:  :} 

qno  lis 

928,100 

962 , 552 

982,300 

12 

Hospitals 

•       •  • 

13 

Wages- 

797,500 

831.148 

880.048 

957  860 

Manufacture  of  Stores  . 

•  • 

New  Construe! 

,10118  • 

•  • 

•  • 

*  • 

•  • 

Naval 

Repairs 

•  • 

a  » 

•  • 

Con-   ( n  i  cj^  • 

etruction. 

•  • 

•  • 

•  • 

•  • 

Purchase  of  Stores,  and 

Ships  built  by  Con- 
tract  ... 

1,924.636 

2,141,012 

2,600,964 

2,338,186 

»   

8hips  Building  by  Contr 

act 

•• 

•  • 

•• 

14 

Hydraulio  Works  and  Bt 

lildings  . 

229,512 

359,568 

392,060 

409,332 

15 

Ordnance  Stores  and  Wages  *  . 

* . 

•  • 

16 

Maritime  Justice 

• 

•  • 

Av,Of D 

Iv, o/u 

y,45t> 

17 

Books  ant 

i  Printing  . 

•  • 

14,232 

15,592 

16,312 

19,792 

18 

Travelling  Expenses 

•  • 

•  •> 

•  • 

19 

Sundries 

153,352 

175,540 

184,140 

200,412 

20 

Secret  Service 

•< 

•  • 

•  • 

•  • 

•  • 

21 

Maritime  Inscription,  Fisheries,  &c 

•  • 

•  • 

•  • 

•  • 

Grant  to 

tho  "Caisao 

valides" 

*r IO:} 

•  • 

•  • 

•  • 

•  • 

6,625,484 

6,962,466 

7,705,768 

7,609,180 

Abat( 

. — Balance  une 

xpended 

58,876 

91,636 

101,128  1 

262,688 

6,567,108 

6,870,830 

7,604,640 

7 , 346 , 492 

*  Previous  to  1882  included  under  sub-head  13. 
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Estimates,  fbom  1876  to  1887. 


1880. 

1881 

1882. 

1883. 

1884 

WW. 

law. 

1  IS" 

1887. 

£ 

£ 

56J12 

53,692 

54,016 

58,905 

50,854 

54,192 

54,144 

56,464 

20,732 

20,732 

• 

20,760 

20,761 

20,265 

19,720 

19,720 

15,800 

1,827,217 

1,843,460 

1,803,256 

1,791,088 

1,797,544 

1  R97  10ft 

1,1       ,  cfv'O 

o,ouo 

o,ik>8 

5,96b 

5,908 

9,206 

10,176 

10,172 

10,172 

10,172 

r  533,807 

544,862 

562,668 

552,136 

534,968 

557,064 

569 , 848 

569,476 

]  38,333 

88,333 

38,332 

87,244 

37,244 

(  40,015 

39,340 

36,952 

36,952 

37,408 

198,932 

206,732 

216,152 

206,526 

198,605 

189,292 

189,092 

114,488 

117,240 

117,252 

118  169 

132  140 

126  07ft 

1 0O  flAQ 

I  819,632 

800,976 

770,796 

807,831 

824,763 

814,064 

799,348 

778,120 

I  129,040 

132,436 

132,964 

124,363 

120,427 

112,532 

121,282 

121,232 

987,976 

985,649 

•  * 

•  • 

•  • 

■  • 

•  • 

98,600 

102,600 

116,655 

111,200 

111,200 

80,000 

•• 

277,000 

328,000 

345,140 

312,000 

812,000 

820,000 

•  • 

.  • 

197,052 

157,054 

157,585 

156,000 

156,000 

156,000 

•  • 

•  • 

304,180 

289,620 

261,988 

246,240 

245,988 

217,188 

2,808,624 

2,426,804 

1,342,628 

2,190,141 

1,963,245 

1,921,448 

1,921,440 

1,166,700 

•  • 

•  • 

•  • 

748,000 

•ia*  ,UJ-£ 

AIR  finu 

43/ ,200 

367, /32 

3/2,948 

372,920 

361,520 

35')  492 

VJO  1  |  VvO 

ft  VI  <U4. 

/  la,  ^8 

f Aft  iJA 

< 09, o48 

9,456 

9,072 

9,036 

9,039 

9,000 

9,000 

8,940 

8.910 

V  |  WAV 

22,492 

24,756 

26,280 

26,280 

25,724 

22,984 

22,984 

22,744 

•  • 

•  • 

150,000 

150,683 

145,160 

144,000 

154,352 

154,352 

164,228 

213,723 

80,000 

30,395 

28,760 

27,016 

27,016 

27,016 

•  • 

*  • 

2,600 

2,600 

2,600 

2,600 

•  • 

•  • 

1,720 

2,839 

3,488 

3,488 

3,488 

3,488 

•  • 

•  • 

•  • 

•  • 

186,620 

224,352 

7,535,661 

7,693,324 

6,655,600 

8,197,872 

7,911,218 

7,575,424 

8,043,296 

7,913,500 

262-272 

128-396 

379,416 

116,800 

•  • 

•  • 

•  • 

*• 

7,273,292 

7,564,928 

6,276,184 

8,081,072 

7,911,218 

7,575,424 

8,043,296 

7,918,500 

Extraordina 

ry  Estimate 

1,228,200 

9,141,700 

The  Estimate  for  1887  waa  not  finally  voted  in  thia  form.  See  pa^e  687 
have  been  inserted  to  enable  u  comparison  to  bo  made  with  prerioua  year*. 
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THE  NAVAL  ANNUAL. 


List  of  French  Ships  in  Commission, 

With  their  Stations,  on  29th  October,  1887.# 


Name  ofShlD 

Nil  in  l*  r 

of 
Guna. 

• 

Naid*  *n<!  Rank  *>f  f  oiTiniarnler. 

Actif  . 

Despatch  boot . 

4 

Mailer,  L.  V. 

Algier*. 

Adour . 

Transport 

Coulombeoud,  C.  V.  . 

Dir.  Tonkin. 

Africain 

Hulk 

Fermt.  V.  F 

Senegal. 

Albotroa 

Despatch  boot . 

2 

Rathouis,  L.  V.  . 

Alceatc 

Sailing  frigate  . 

4 

Gourgas,  CP.. 

Gabon. 

Alcyon 

Cutter  . 

2 

Deuve,  L.  V. 

GranTillo. 

Alerte . 

Gunboat  . 

2 

Dan  tin,  L.  V.     .  . 

Tonkin. 

Alouctto 

lk-gpotch  boat . 

3 

Rihouet,  L.  V.    .  . 

Saigon. 

Amiral-Dupcrre  . 

Ironclnd  . 

14 

ViTielle,  C.  V.  . 

Squadron. 

Ardent 

lK'rfpatch  boat . 

2 

ReceTeur,  L.  V.  . 

Aomi  . 

Schooner 

2 

Rem,  L.  V. 

Tahiti 

Arcthuaef  • 

Cruiser  . 

Eacudier,  C.  V.  . 

South  Atlanta*. 

Transport 

De  Faubournet  de  Montfer- 
rand,  L.  V. 

Gabon. 

Arqucbuse  . 

itunooav .  . 

ii 

V 

vjasrnaru,  ix  v.  . 

1  tm  km. 

Aspic  . 

Gunboat . 

4 

Rupe,  L.  V. 

East  Iodka. 

Austerlitz 

Cadet  school  . 

4 

De  Kenrereguin,  C.  V.. 

Breat. 

Arolnncbe 

River  gunboat  . 

Codiou,  L.  V.  . 

Tonkin. 

Boionuetto  . 

Gunboat .  . 

2 

Jourden,  I*.  V.  , 

Basilic 

Despatch  boat . 

2 

Meunier  dit  Joonnet  . 

Botnbo        •  • 

Despatch  boot  . 

St.-Sauveur  Bougainville,  L.  V. 

Borda  . 

Nora!  school  . 

Barrera,  C  \ .  , 

Brest. 

Bouclier 

Gunboat . 

2 

Faucon,  L.  V.  . 

Cochinehina. 

Bouxraiquo  . 

Gunboat  . 

o 

Coootic,  L.  V. 

Tonkin. 

BoUTl't 

Despatch  boot  . 

4 

De  Bretuel,  C.  F. 

AntiUca. 

Brandon 

L><  iijifttch  boot . 

2 

Daniel,  L.  V. 

Rentrr  a  Cherbovrg 

Bretagnc 

School  for  boys. 

Mcquet,C.  V.  . 

Biv*t 

Caiman .  . 

imnrlaU  .  . 

Rallier  du  Baty  C.  V.. 

CaWdonien  . 

Transport 

Carol*,  C.  F,  . 

•  Extracted  f 

Mario* 

h  Y<xht,  '»nh  October.  1**7. 
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List  of  French  Ships  in  Commission* — continued. 


Name  of  Ship. 

Tjpe. 

of 

n  una 

living. 

Name  sad  Rank  of  Commander. 

Stations. 

Caravane  . 

• 

4. 

Huau,  L.  V. 

Coast  of  France. 

Caronade  . 

• 

De  Miniar,  L.  V.. 

Cochinchina, 

C&see-Tcte  . 

(  villi  iVMlt, 

^a^E^^\^vav  *  9 

2 

db 

Thomine,  L.  V.  . 

Tonkin. 

Cbacal  . 

• 

\  ■  LA  1 1  L/Vu  h    •  ■ 

0 

Brion,  L.  V. 

• 

Indian  Ocean. 

Cigale 

i.'W!Ul»  \Aj  U    U'JU  t  . 

0 

De  Rosivres,  L.  V. 

Senegal. 

Cigogne 

• 

Sentis,  L.  V. 

Cherbourg. 

Colbert  t  . 

• 

Ironclad  . 

— 

CourrejoUes,  C.  V. 

Squadron. 

Coligny 

* 

Cruiser  . 

Cliasseriau,  C.F. . 

Lneroourg. 

Comete 

• 

VTIIIILH>UL       •  •  • 

A 
t 

Martel,  L.  V.  . 

Tonkin. 

Condor 

• 

cruiser   •  • 

Lormier,  C.  F.  . 

So  uflo  ron . 

Corse  .  . 

• 

4 

Bnbeau,  L.  V.  . 

Toulon. 

Couleuvrine  . « 

• 

Chocheprat,  L.  V. 

Squadron. 

Courbet 

Q 

u 

De  Maigret,  C.  V. 

Squadron. 

Couronne 

* 

Gnnrv  sch  shin 

36 

Gadaut,  0.  V.  . 

Ecole  dea  Canon. 

Cnvier 

• 

4 

Pradier,  C.  F.  . 

Granville. 

Dayot  . 

• 

Daniel.  C.  F. 

•  • 

Indian  Ocean. 

Deeris 

• 

Prmsrr 

4 

T  .a  l^riAMA    aO  V 

la  u-oerre,  fu.  v . . 

Pacific 

D'Estaing  . 

• 

Michel,  C.  V.  . 

m  # 

Indian  Ocean. 

D'Estrcea  . 

• 

Cruiser  .  . 

— 

Benson,  C.  F. 

Tunis. 

Devastationf 

- 

1 

Ironclad  . 

14 

Ditjulouard,  C.  V. 

Squadron. 

Dives  .  • 

■ 

0 

Doze,  L.  V. 

New  Caledonia. 

Dordogne 

• 

1  FfATl  HTV^^T. 
JL  iaUB|AFI  to 

4 

* 

Moussu,  L.  V. 

•  • 

Diego-Suarez. 

T"v..  n  l. or..  ..1 1 
DuehnHuult  . 

Prnivr 

Uuuruon,  \j.  r .  . 

New  Caledonia. 

Da  Couedio  . 

• 

Boutet,C.  F. 

North  Atlantic. 

Duguay-Trouin 

*  1 

Craiser  . 

— 

Eseanda,  C.  V.  . 

Cherbourg. 

Dumont  d'Urville 

• 

Despatch  boat  . 

4 

Parfait,  C.  F. 

South  Atlantic. 

Duqnesnef  . 

• 

OfiiI  ^li">l• 

91 

Fouraier,  C.  V.  . 

Pacific. 

Elan  . 

• 

Despatch  boat . 

2 

Houette,  L.  V.  . 

•  • 

School  of  Pilots. 

Epcrlan 

• 

Cutter    .    •  . 

4 

Vallee,  L.  V.  . 

•  • 

North  Sea. 

Eatoc  . 

• 

• 

Gunboat . 

2 

Fontaine,  L.  V.  . 

•  • 

Tonkin. 

Etendard 

• 

Gunboat . 

8ervonnet,  L.V.  . 

•  • 

Hyd.  Corse. 

Etoile  . 

• 

Gunboat . 

4 

Borryer,  L.  V.  . 

•  • 

La  Plata. 

Fabert . 

- 

Cruiser  • 

•  8 

Benier,  C.  F. 

•  » 

Pacific. 

Fanfare 

Gunboat  . 

2 

Snuvan,  L.  V.  . 

•  • 

Coohinchioa. 

Frameo 

• 

River  gunboat . 

1 

Bonifay.  L.  V.  . 

•  • 

Cochinchina. 

♦  Extracted  from  Journal  de  la  Marine  le  Yacht,  2£>th  October,  1887.  t  Flagships. 
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List  of  French  Ships  in  Commission* — amtiiwed. 


Nune  of  Ship. 

Typo. 

Nam  her 

of 
Guns. 

K*m«  and  R&nk  of  Commandar. 

Stations. 

fiftbi'H 

2 

Chevalier,  L.  V. .  . 

South  Atlantic 

Goeland      .  * 

De8[>atch  boat  . 

2 

Hiarfc,  L.  V. 

Senegal. 

Guichcn      .  . 

Despatch  boat . 

2 

La  Ford,  LV.  . 

Rentre  a  Toulon. 

Henri  Riviere  . 
Hugon 

Rirer  rninhoat 
Despatch  boat  . 
Crmser  . 

2 
2 
G 

Xjonormami,  Li.  V. 
Leoome,  L.  V.  . 

•            •           •            •  • 

Tonkin. 
S6ngal. 
Atlantic. 

Cruiser 

20 

Bocomaure,  C.  V.  . 

School  Ship. 

Is<*rc 

Transport 

Got*,  L.  V. 

• 

Coast  of  France 

tTacriuin 

CtllTlrVlftt  . 

^a  va4U          w  •  t 

2 

La  Golleur,  L,  V.  • 

Tonkin 

*■*  «*•»,»•»■<  *          •  • 

Clinlxillt  . 

2 

Adigard,  L.  V.   .  , 

Coch  inch  ina. 

Jajxjn  . 

Trpdo.  acb.  ship 

Q 

Chassc'riaud,  C.  F. 

Toulon. 

Javelot 

River  gnnboat. 

2 

Villegarrte,  L.  V. 

Bidaa**, 

o 

At 

Carradot,  L.  V.  . 

Gabon 

Gunboat .  . 

2 

La  Prieur,  LV.. 

T  nkT 

Lion 

Gunboat . 

4 

Fort,  L  V. . 

Tonkin. 

AJvll  v     •              •  • 

Pougin  de  la  Maisonenv 

e,C.V. 

Cochin eh ina 

TjOVftlt  v 

Deflputch  boat  . 

2 

VJ«  rv-i  ss-rx      T  \T 

flimon,  li.  Y.         •  a 

New  Caledonia. 

AjULIU    •              •  • 

"  T  mm  ULJVav  £ 

4 

Neny,  L  V. 

Tonkin 

Jk  UUA1II* 

Meaange 

Despatch  boat . 

2 

Holl..»  T.  V 

Senegal. 

4 

Germinet,  L  V.  . 

; 

Meurtbc 

Despatch  boat  . 

Richard-Fay,  L  V.  , 
d'Hombm,  C.  F. 
Menard,  C.  V.  . 

. 

Milan  . 

.U  II1LTTCJ         •  • 

Cnitaer 

2 

• 

North  Atlantic 

1HUUI.                    «  • 

Dem>ateh  1x>at 

4 

De  Bernhardicres,  C.  F. 

North  Sea 

Moulun 

Gnnboat  *  . 

2 

Sureouf,  L  V. 

Tonkin. 

Mutine 

Gunboat . 

2 

aement,LV.  . 

Tonkin. 

Nievre . 

Despatch  boat  . 

4 

Coffin  ierce  de  Nordeck, 

L  V. 

Tonkin. 

Nu-hiva 

Schooner.  . 

Leudet-Dclavallee,  L  \ 

•  • 

Marquesas. 

Otdo  ... 

Trans  jxirt  * 

• 

Orohena 

Schooner .  . 

2 

Clot,  LV.. 

• 

Tahiti 

Oyapock  . 

Despatch  b^at  . 

2 

Monge,  L  V.  . 

Gtriana. 

•  Extracted  from  Journal  de  la  Marine  U  Yacht,  29th  October,  1887.  f  Flagship* 
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List  of  French  Ships  in  Commission  • — continual. 


Name  of  Ship. 

Type- 

Tr 

Guns. 

Namr  and  Rank  of  Commander. 

SUtionf. 

Purse  val 

Despatch  boat . 

— 

Forot,  C.  F. 

• 

East  Indies. 

Petrel  . 

Despatch  boat . 

4 

Pailhfes,  L.  V.  . 

• 

Constantinople. 

Pingouin 

Despatch  boat . 

Revert,  let  Mattre 

Oboek. 

Pluvier 

Despatch  boat  . 

3 

Bouifay,  L.  V.  . 

Tonkin. 

Pourvoyeur  .  . 

Despatch  boat . 

1 

Daubenel,  L.  V.  .  . 

Gubon. 

Primauguet  .  . 

Cruiser  . 

15 

Ve*ron,  C.  Y.      .  . 

East  Indies. 

Provencale  . 

Hulk 

— 

Chevalier,  L.  V.  . 

• 

Toulon. 

Rafale . 

Gunboat . 

2 

Meunier,  L.  V.  . 

• 

Tonkin. 

Redoute 

Gunboat . 

2 

Ridoux,  L.  V.  . 

• 

Indian  Ocean. 

Rc'solue 

Frigate  . 

8 

Gourd  an,  C.  V.   .  . 

• 

T ruining  ship. 

Rollantles 

Cruiser  . 

15 

i 

Lapotaire,  L.  V.  „  . 

• 

Tonkin  (s.> 

Sngaio . 

Gunboat .  . 

i 

2 

Terlier,  L.  V. 

• 

Cochinchina. 

Saint- Louis  . 

Gunnery  ship  . 

36 

Pillanl,  C.  F.  . 

Tender  toCouronne. 

Salamandre  . 

Despatch  boat  . 

6 

Muller,  L.V. 

Senegal 

Seorff  . 

Transport 

4 

Do  Royer,  de  SaintJulien,  L.  Y. 

Tahiti. 

Scorpion      .  . 

Gunboat . 

4 

Andrieu,  L.  V.    .  , 

• 

Tahiti.' 

Shamrock    .  . 

Transport 

— 

Peyronnot,  C.  F. . 

• 

China. 

Taravao 

Schooner. 

— 

Masseron,  L.  V.  . 

• 

Tahiti. 

Tirailleuse  . 

'  Gunboat .  , 

4 

Texier,  L.  V. 

• 

Indian  Ocean. 

Travailteur  . 

Despatch  boat . 

4 

Bonnefln,  L.  V.  .  . 

• 

Rochefort  (station). 

Trombe 

Despatch  boat  . 

2 

Andreaou  L.  V.  . 

« 

Tonkin. 

Turennc  f    .  • 

Ironclad  . 

13 

Jugc,  C.  V. 

• 

East  Indies. 

Yauben  f 

Armoured  cruiser 

12 

Pottier,  C.  V. 

• 

Levant. 

Yaudreuil 

Cruiser  . 

13 

Yincenot,  C.  F.  . 

Indian  Ocean. 

Yienne 

Transport  . 

Campion,  L.  V.  . 

w 

Coast  of  France. 

Vigilant 

Despatch  boat . 

2 

Lyon,  L.  Y. 

• 

Guiana. 

Vipere . 

Gunboat . 

4 

De  Marollea,  L.  V.  . 

• 

Volta  . 

Cruiser  . 

Jarrige,  C.  F. 

• 

*  Extracted  from  Journal  de  la  Marine  lc  Yacht,  29th  October,  18S7.  f  Flagships. 


2  Z  2 


Digitized  by  Google 


(388 


THE  NAVAL  ANNUAL. 


Statement  showing  the  Actual  Value  of  the  French 

Hulls  and  Machinery,  on  the  1st  January,  1887,  and 
1st  January,  1888. 


Name  of  Ship. 


Ertimatml  Value. 


1  January, 

1887. 


Name  of  Ship. 


Estimated  Value. 


1  January. 

18$8. 


1887. 


Arniral  Dapeird 
Courbet  .  . 
Devastation  . 
Kedoutable  . 
Colbert  .  . 
Friedland  . 
Marengo . 
Oemn 

Richelieu  . 
Sufl'ren  . 
Trident  .  . 
bjdotnptable 

Terrible  .  . 

Requin    .  . 
Savoie 
Revanche 
Snrveillante. 
Heroine  . 

Total  value  of  Ar 
mourclads 


£ 

486,536 
471,364 
31)6,200 
315,012 
115,900 
181,612 
59,380 
42,828 
116,280 
61,376 
148,204' 
416,384 
416,384 
416,384 
429.680 
26,212 
38,704 

72,516 


£ 

504,820 
486,400 
411,2401 
328,4971 


129,677 
181,985 
59,377 
42,825 
134,984 
72,685 
164,068; 
429,680 
429,680' 
429,680' 

34,212 
38,704 
21,336 
72,510 


ARMOURED  GUN- 
BOATS. 

Acheron  .... 
Flamme  .... 
Fuaee  .  .  .  . 
Mitmille.    .    .  . 

Total  value  of  Ar-' 


210.956 


ARMOURED  FLOAT- 
ING BATTERY. 

Protectrioe  .    .  . 

Total  value  of  Ar-) 
inoured  Floating! 
Battery  .    .  .) 


ARM0URCLADS  FOR 
COAST 
SERVICE. 

Fulminant 
Furieux  . 
Tonnere . 
Tempftte  . 
Tonnant . 
Venxeur . 
Belier  . 
Bouledoguo 
Cerbe're  . 
Tanreau  . 


Total  value  of  Ar- 
mourclads  for  Coast- 
guard service  . 


OR 

Bayard  . 
Dugueaelin 
Turrenne 
Vauban  . 
La  Galiasoniiiere 
TrioiDphunte 
Victorieuae  . 
Montcalm  *. 
Reine-Blanohe 
ThetiB    .  . 


! 


DECK-PROTECT  ED 


252,876 
303,452 
187,812 
172,764) 
209,212 
188,192 
21,576 
29,236 


38,384 


266,484 
303,449 ; 
196,224 
179,884 ' 
216,1251 
195,349 
27,845  I 
35,893 
16,104; 
13,297 
45,496 


1,403,504  1,496,150 


Duqueene 
Tou  rvi  lie 
Sfax  . 
Are'tbuae 
Dutaurdicu 
Ipbigenie 
Na'iade  . 
Flore.  . 
Mi  nerve  . 
Venus  . 
Cloriiide . 


Total  value  of  Deck-) 
■J 


169,296 
237,000 
203,656 
237,000 
26,608 
67,320 
76,308 
8,904 

9,544 


1  m ,  293  CRUI8ERS,  1st  CLASS 

iS'SS!  Duguay-Trouin 


217,789' 


2oHSl  Forfait 


D'Ewtaiug 


Total  value  of  Ar-I  7 
moored  Cruisera  /I 


34,0531 
75,989 
76,144 
15,097; 
14,516 
16,164 


,035,6861,108,170 


Lape'rouae 
Magon  . 
Primaugnet 
Nielly  . 
Roland  . 
Villaw  . 


65,200  65,200 
52,200]  52,200 
52, 
52, 


1,200  52,200 
!,200  52,200 


221,800  221,800 


17,280'  17,280 


17,280}  17,280 


160,416 
188,104 
153,036 
104,132 
116,000 
91,632 
94,860 

12,088 

5,436 


167,248 
136,773 
153,036 
110,060 
116,000 
97,552 
100,875 
12,176 
12,08.-) 
8,388 
9,336 


925,204 


S3, 356 
42,364 
50,232 
41,516 
58,912 
84.168 
49,648 
67,320 
43.208 


923,520 


87,420 
47,097 
49,417 
45,861 
63,264 
91,037 
53,952 
71,933 
43,208 
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Actual  Value  of  the  French  Fleet — continued. 


Nain«  of  Ship. 


Estimated  Value. 


i  January.    I  January. 


CRUlSERS,2nd  CLASS 

Cbamplaiu  .     .  . 
Chateanrcnault . 
Dupctit-Tbouars  . 
Fal  tort  .... 
LiwlfK'lu'tfrie 
Sane  . 
Seifjm'ltiy 
Infuruet  . 
Decre-t 
Dupleix  . 
D.-mtix 
Eclaircur 
Milan 
Hi^ault  du  Gonouilly 
llapido  .... 

CRUISERS,  3rdCLAS8. 

Be.uiteinpa  Beuupre 
Bounty  no 
Davot 

Duchauflaut 
Dueouedie 
Hugnu  . 

I. HURT 

Se^uud  . 
Talisman 
Yandreuil 
Volla. 
Ilirondi'llo 
Liuois  . 


1 G ,  1 56 

i2,05G 

25,408' 

21,401! 

14,052' 
0,000' 

25,1)18' 
0,012 
0,080 

10,152 

31,004 

oy,ooo 
30,03o 

11,05 


10,841 
4.2*81 
0,170 
3,740. 

10,000 
0,812 
0,700 

12,510, 
2, 424| 

6,350' 

7,730! 
5,G04| 
5 , 3:i2l 
7,2G4: 

5,192 


10,070 
12,053 
25,450 
24,257 
17,312 
12,772 
25,918 
9,068 
8,401 
7.101 
14,221 
14,088 
71,322 
33,811 
11,052 

12.514 
5, 000 
0,170 
5.217 

10,677 
0,300 

11.473 

12,51* 
3,073 
6,350 
7,730 
7,288 
5,332 

10,145 
7,221 


Total  value  of  Cruisers    yi5,GG8  070,080 


TORPEDO  CRUISER 

Condor  .... 
EjK-rvier  .... 
Total  value  of  Tor-  \ 
pedo  Cruiaer      . ) 

70.021 
75,000 

84.800 

155,224 

84,800 

AVISOS,  l»t  CLASS. 

ClmMscur.     .     .  . 

10,884 

18.402 

Voliigeur 

10.500 

21,197 

Bii-HOt)  .... 

14,202 

1 4 , 202 

Bouv.t  .... 

14.752 

10,308 

Dumo.it  d'l'rville  . 

21,532 

2l,52S 

Hu-sanl  .... 

18, 180 

19,912 

Litbourdonnais  . 

12,072 

14,305 • 

l'arst  val  .... 

19,8*8 

19.8.N8 

Inconstant   .     .  . 

20,770 

29,773 

Fupin  .... 

20,770 

29,773 

Bouivuint     .     .  . 

8,810 

8.813 

Bruat  .... 

2,732 

Gui"ben  .... 

l'.736 

2,841 

Bourguiavillo    .  . 
Vigilant  .... 

2,444 

3,500 

30,544 

38,001 

Travaillcur  .    .  . 

0.084 

1 

0,081 

AVI808,  2nd 

Volajje  . 
Corse 
Actif . 
Cuvier  . 
Elan  .  . 
Ibis  .  . 
Mouette  . 
Chiruuro  . 
Loyally  . 
Djone 
Olumo  . 
Albntros 
He'n>n 
Goo  land  . 
Kfltnfutto 
Petrel  . 
Alouetto. 
Pluvior  . 
Ardent 
Brandon  . 
Me»angu 
Mngiciun 
Alnyoii  . 
Eeureuil . 
Cignlc 
OyajK>ck. 
Pingouin 
Siilaimmdre 
Le/ard  . 
Oigogne  . 
Basilic  . 
Laprade  . 
Goguh  . 
Xagotua  . 

Total  value  of  Avi-1 
hOH  and  2nd  class/ 


EaMmafc-d  Value. 


1  January. 


I  Januarv, 

1*87. 


AVISO-TRANSPORTS 

Allier  . 
Aubo 
Dives 
Dmu  .  . 
Durance  . 
Kuro  . 
Indro 
Mcurtlic  . 
Nii:vn? 
Pnurvoyeur 
liani'i; 
K<  inaucbe 
Saone 
ScortV 
SfiiJro  . 
Vire  . 

Total  value  of  Aviso- 
TransporU) 


16,001 
1,852 
1,570| 
1,700 
7,110 
8,500l 
7,732' 

10,012 
2,400' 
2,000 

11,012 
12,132 
13,232 

5,428 
15,090. 
17,408) 
14,944! 
14.914, 
22,500 
1.744; 
15,000. 
0,944. 
4,100. 
4,200: 
8,3S8J 
8,388' 
5,52oi 
5,520J 
3.302. 
0,524| 
1,020| 

511,024 


23,524 
30, 200 1 

0,050, 
20,028 
40,012, 
30,200 

4.304 
44.770 
23,588 
17.130 
49,912 
38,300 
17,552 
30.070 
11,408 

9,800 


:}:. 


£129,392 


1G,00(> 
2,533 
1,813 
1,990 
7.110 
8,785 
8,044 
10.553 
2,005 
2,870 
3.107 
11. USD 
13.110 
13,232 
704 
6.637 
16,780 
18,705 
15,848 
15,848 
22,497 

15,600 
7,557 
4.592 
4,592 
9,016 
9,016 
5,540 
5,540 
3,800 

1  I  i  o  » 

1,45*2 
4,257 

567,609 


23,521 
30,200 

7,593 
20,928 
10,012 
30,200 

0,140 
45.341 
25,053 
18,709 
40,912 
3S.300 
10,707 
42,249 
13.588 

9,797 


£4415,900 
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Actual  Value  op  the  French  Fleet — continued. 


F-hI  (mated  Value. 


TORPEDO-AVISOS 

Borabe  . 
Couleuvrine 
Pa£ue  . 


Flectoe 
Lance 

Sainte-Barbe 
Salve     .  . 

Total  value  of  ToM 
pedo  Avisos.  ./ 


Aspic 
Vipere  . 
SaKittaire 
Oaprieorne 
Lion  .  . 
Scorpion 
Ltonne  . 

Lynx 
Etnile 
itabes  . 

Oomete  . 


Oocrpdilo 
Chacal  . 
Leopard  . 
H\ene 


Tromblon 
Epee .  . 
Arquebus© 
Aleite  . 
Avalanche 
Ba'ionnette 
Bouclier  . 
BouirajM[UO 
Caronade 
Caaso-tete 
Cimetorre 
Esioc 
Mutine  . 
Rufiiie  . 
Ifcdoute  . 
Tirailleuso 
Eclair  . 
Trombe  . 
Bertbe  de  Tillers 
Carreau  . 
Oarnier  . 
Henry  Biviure 


1  January, 

lis  8. 


34,000 
34,000 
34,000 
34,000 
34,000 
34,000 
31,000 
34,000 

272,000 


1  January, 

lis".  * 


32.200 
34,000 
34 , 000 
31,000' 
34,000 
34,000 
34,000 
31,000 


270,200 


11,408 
I3,040; 
11/201 
15,252 
17,228. 
17,228, 
5,56S| 
9,680 
9,148 
18,672 
24,220 
15,140 
18,278 
9,248 
1,520 


1,664 


8,056 
4,616 


5,628 
5,628 

5,628 

5^628 


5,628 
5,628 


7,128 


12,816 
14,420 
12,177 
15,24ft 
18.27-2 
18,272 
6,413 
7,568 
10,181 
19,816 
25,689 
16,184 
17,316 
9,22s 
2,132 
2,268 
2,296 
2,33*5 


8,449 
4,865 
5,825 
5,825 
5,825 
5,825 
5,825 
5,825 
5,825 
5,825 
5,825 
5,825 
5,825 
5,825 
5,825 
5,82f» 
6,177 
6,177 
7,8«2 
7,892 
7,b92l 
7,892 


Jacquin  . 
Moulnn  . 
Pionnier  . 
Bobillot  . 
Bicho 
Iiossant  . 
Chamois . 
Cuvellier 
Doucet  . 
Levrard  . 
Raynaud 
Rollandes 
8  o the re  . 

Total  value  of  Gun 
boats  . 


EtinoeUe 
Carpo 
Mirmidon 
Pygnieo  . 
Rubis 
Turquois© 
Abeule  . 
Sentinelle 
Nautile  . 
Surveillant 
Saphir  . 
Licona  . 

Total  value  of  Steam' 
Sloops .... j 


E*U  mated  Valoo. 
1  January, 


0IN0  TORPEDO 
BOATS. 

Balny    .    .  . 
Challier  . 
Capitaine  Cnny 
Capitaine  Mehl . 
Denorter     .  . 
Deroulede    .  . 
Doudart  de  Lagree 
Bouet  Willamnpz 
Edmond  Foutaiuo 


TORPEDO  BOATS. 

18   Torpedoes,  lst\ 

Class  .    .  . 
41   Torpedoes,  2nd\ 

Class  .... 
9  Torpedo  vedettes  . 

Total  VHlueofTor-1 
pedo  flotilla  .    .  J 


7,128 
2,496 
2,496 


204,184 


348 
596 
528 
528 
544 
544 
800 
2,904 
3,120 

%. 


12,868 


13,520 
13,520 
13,520 
13,520 
13,520 
13,520 
13,520 
13,520 
13,520 
10,056 


405,540 


11,172 

 F  

14,572 

£667,704 

£382,265 
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Actual  Value  of  the  French  Fleet — continued. 


TRANSPORTS,  J.Bt 


Algdairaa 
Intrepide 
Annarmto 
Bien-Hou 
Gironde  . 
Mytho  . 
Nive  . 
Shamrock 
Tonkin  . 
Vinh-Loug 


TRANBP0KT3,  2nd 


Estimated  Value. 


Corrfeze  . 
Crease  . 
Guerricre 
Sarthe  . 
Tarn  .  . 
Cul&lonien 
Magellan 
Europeen 
Calvados . 


Orne  . 
Rliin  . 


TRANSPORTS,  3rd 


Adonr  . 
Aricge  . 
Caravane 
Intro  .  . 


Total   value  of 


1,386,3761,460,200 


SAILING  VES8ELS. 

Navarin  .... 
Fontenoy     .    .  . 


1  January, 

1887. 


8,824 
15,662 
76, 000 
143,384 
151,892 
124,556 
145,928 
134,488 
115,216 
147,804 


6,420 
6,452 
7,524 
10,844 
11,016 
88,500 
85,672, 
11,716 

10,776 
8,100 


20,404 
29,948 
14,288 

]6',300 


17,364 
21.917 
76,600 
143,384' 
151 ,892| 
129,656: 
145,925; 
134,488 
120,129 
147,864 


10,844 
10,901 

7,521 
15,273| 
15,464' 
91,328; 
88,497 
13,088 

3,905 
10,773 
11,393 

9,212 


2,480 
20,400 
81,281 
14,284! 

4,03/ 
10,300 


Iliiii  . 

Kesoluo 


£4,592 


8,152 
£8,344 


1  January, 

188B. 


CORVETTES. 


Favorite 

Buyoni 

Sylpho 


Donlogno 


... 


BL00PS. 


Avra'i 
An-biva  . 
Orohe'na  . 
Perlo  . 
Taravas  . 


Alcyono  .... 
Eporlan  .... 

31  Boats  for  proteo-'l 
tion  of  Fisheries  ./ 

Total  valno  of  SaiM 
ing  Ships     .    .  / 


TRAINING  SHIPS. 

Conronne 

8aint-Louia  .  .  . 
Japon 


Total   Value  of  \ 
Training  Ships  J 


1  January, 

1887. 


£ 

10,244 


2,140 
5,400 
5,400 


1.118 


1,128 

688 
1,068 
4,176 

744 


208 
1,688 

7,488 


46,082 


48,776 
6,772 
11,716 


£67,264 


£ 

2,419 
10,241 


3,801 
5,400 
5,400 


2,112 


1,236 
741 
1,641 
4,489 
797 


297 
1,792 

8,288 


65,150 


55,364 
11,205 
13,485 
276 


£80,330 
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Abstract  showing  Value  of  the  French  Fleet. 


1  January,  \*»t. 

1  January.  I  mm. 

CUm. 

^  umber. 

Ysvloe. 

Armourciad  squadron 

... 

18 

8,972,600 

18 

4,210.000 

< 

i»         coast  def< 

jnco  service 

11 

1,496,150 

9 

1  .ilK-t.  j<>4 

Armoured  cruisers 

10 

1,106,170 

9 

1 

1 , 03o .  63** 

gunboats 

•       .  . 

4 

221,800 

4 

•    >  1      Buffer  a 

1  ,  SOW 

floatiDg  ba 

ttery  . 

1 

17,280 

1 

17.280 

Deck -pro  tectod  cruise 

11 

923,520 

9 

925. 204 

Cruisers 

89 

979,080 

38 

915.  ©SS 

Torpedo  cruiser 

1 

84,800 

2 

155,2X4 

Avisos . 

49 

567,600 

46 

511.02* 

«.« 

Aviso  trausports  . 

:  :  :i 

i 

16 

413,900 

16 

Torpedo  avieoa  . 

i 

•      •  • 

8 

270,260 

8 

272.00O 

(_}  un  boats 

i 

... 

59 

464,200 

28 

264, 1^4 

Steam  sloop*  . 

... 

12 

14,000 

11 

12.*3 

Torpedo  boats 

.   .  . 

382,200 
1,460,200 

110 
24 

687.7*4 

Transports  . 

28 

1.386,** 

Sailing  vessels 

.  i  46 

* 

65,150 
80,320 

42 
3 

46.0** 

Training  ships 

* 

4 

■ 

67.2*4 

a» 

£12,549,950 

378 

tl2.54l.AiO 
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German  Navy  Estimates. 


Head  of  Sen rice. 

>  OMTl 

1MT-M. 

£ 

£ 

£ 

30,100 

28,715 

Hydrographical  Department  .... 

7,954 

17,420 

17,255 

'  21,060 

21,754 

11,274 

1,387 

1,390 

1,387 

2,305 

2,280 

2,  ISO 

385,435 

343,880 

Maintenance  of  Ships  in  commission  . 

273,270 

280,550 

285,590 

140,044 

150,480 

147,03*1 

Clothing  

5,029 

4,750 

4,834 

Dockyard  and  (iarrison  ..... 

■lO,  4  lO 

<  1      1  *  If  I 

•r      «    •  tit 

Lodging  Allowances  ..... 

33,040 

32 , 800 

Of     ri  j \/\ 

31 ,200 

Medical  Service  ...... 

J.  J ,  \)oJ 

jiO  ,  o  1 V 

1  ravelling  expenses,  rreigltt,  &c. 

2 1 , 500 

21 ,500 

17,3j0 

1  ii out  {nil 

0,453 

0,300 

0,247 

Yard*  wagi-s,  Maintenance  and  Naval  Construction 

552.395 

704,710 

688, Oitt 

1 1>-  l  <*- 
1 Vi , 10 i 

Torpedo  service-  

49,410 

34,525 

27.232 

Pilotage,  Bnoya,  Beacons,  &c  

10,010 

9,085 

9.375 

Miscellaneous  Expenses  

8,414 

8,475 

7,703 

Ordinary  Estimato  . 

1,735,  (M0 

1,850,900 

1,795,050 

Extraordinary  Estimate. 

New  construction  

270,000 

170,950 

79.550 

Torpedo  service,  including  Torpedo  Boats  . 

130,025 

33,300 

173,250 

Nnvnl  Ordnanoo  ...... 

70,050 

50,250 

17,5*)ii 

New  Works  and  Repairs  of  Buildings 

10$, 745 

196,390 

223,795 

Total  Estimate,  Ordinary  and  Extraordinary  . 

2,381,000 

2,322,790 

2,280,145 

In  1884  a  special  vote  of  £547,000  was  granted  for  the  purchase 
of  torpedo  boats,  the  balance  unexpended  to  be  carried  on  from  year 
to  year. 
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Provision  is  made  in  the  German  Estimates  1887-8  and  1888-9  for 
the  Construction  of  the  following  Vessels. 


1887-8. 

1888-9. 

Ordinary  Estimate. 

£ 

£ 

Completion  of  cruiser  corvette  Irene  to  replace  Elizabeth. 
Completion  of  crater  oorvttte  Prinzessin  Wilhelm  to  ro-| 
place  Ariadne       .       .       ,       .       .       .  ./ 
Completion  of  a  transport  to  replace  Eidor 
Completion  of  aviso  to  replace  Pomerania  . 

ptje  AAA 

75,  »H)U 

120,000 

2 , 500 
40,000 

40,000 
40*000 

Extraordinary  Estimate. 

Completion  of  cruiser  Schwalbe  ..... 

Commencement  of  cruiser  corvette  H  

Commencement  of  Torpedo  Division  Boats  . 

30,000 
30,000 
50,000 

52,500 

30*000 

45,000 
50,000 
25,000 
50,000 
70,000 

Total  .... 

£400,000 

£350,000 

Personnel. 

2  Vice- Admirals. 
5  Bear- Admirals. 

30  Captains. 

54  Captains  of  corvettes. 
108  Lieut-Captains. 
176  Lieutenants. 
135  Sub-Lieutenants. 
100  Naval  Cadets. 

47  Chief  Engineer  officers. 

7C  Mwlical  officers. 

45  Paymasters. 

292  Warrant  and  Petty  Officers. 

150  Gunnery  Officers. 
1,293  Gunners. 
6,463  Sailors. 

500  Boys. 
45  Musicians. 

889  Officers  for  Artillery  and  Torpedo  Depot. 
1,054  Marine  battalion. 

3,283  Officers  and  Seamen  employed  in  Naval  Dockyards. 
14,747 


L 
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Memorandum  attached  to  the  Estimates  foe  the  Impebial 

German  Navy,  1887-8. 

These  remarks  are  in  continuation  of  those  made  on  the  German 
estimates  for  1884. 

It  is  quite  obvious  that  a  Navy  cannot  live  from  hand  to  mouth. 
It  is'  desirable  to  provide  for  a  fixed  expenditure  some  years  in 
advance.  Whilst  the  organization  of  a  modern  army  must  ensure 
that  in  case  of  necessity  every  man  should  be  available  for  the 
defence  of  the  country,  the  organization  of  the  Navy  must  be  confined 
within  narrower  limits. 

A  decision  must  be  arrived  at  as  to  the  number  of  the  personnel 
and  the  amount  that  can  be  provided  by  the  country  for  the 
maintenance  of  the  Navy,  to  meet  a  possible  hostile  combination. 

After  the  outbreak  of  war,  the  strength  of  the  Navy  can  be 
but  slightly  increased.  The  Mercantile  Marine  cannot,  then,  be 
counted  on  for  fighting  purposes.  Our  preparations  must  be  made 
in  time  of  peace.  An  increase  in  the  number  of  ships  entails  a 
corresponding  increase  in  the  personnel.  Before  deciding  on  what 
is  to  be  the  strength  of  the  German  Navy  in  time  of  peace,  we  must 
first  examine  the  strength  of  the  other  naval  powers,  and  determine 
with  which  power  our  Navy  must  be  on  an  equality.  Whilst,  in  the 
consideration  of  the  expenditure  to  be  incurred  for  our  Navy,  our 
chief  care  must  be  for  the  wants  of  our  own  country,  yet  there  are 
certain  duties  to  be  performed  by  a  Navy  that  can  only  rightly  be 
determined  by  a  comparison  with  the  strength  of  other  navies.  Even 
if  we  confine  ourselves  to  the  simplest  form  of  naval  warfare — that 
of  coast  defence — the  strength  of  our  navy  must  largely  depend  upon 
that  of  possible  hostile  combinations.  And  it  must  be  borne  in  mind 
that,  during  the  past  thirteen  years,  circumstances  have  not  tended 
to  improve  out  position. 

The  Italian  Navy  can  congratulate  itself  on  a  steady  advance. 
The  Russian  Navy,  too,  leaving  ours  behind,  has  advanced  with  rapid 
strides. 

Spain,  America,  Turkey,  and  Greece,  have  all  considerably 
strengthened  their  fleets,  and  may  effect  still  further  improvements 
in  the  future.  The  programme  of  1873  demanded  that  our  naval 
strength  should  be  that  of  a  power  of  the  second  rank.  Inferior  as 
we  are  to  Italy  and  Russia,  we  can  now  only  be  regarded  as  a  naval 
power  of  the  third  rank.  Are  we  any  longer  to  content  ourselves 
with  this  position  ?    Or  is  not  an  increase  in  our  naval  strength 
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essential  to  our  future  prosperity  ?  These  are  the  momentous  ques- 
tions which  the  German  empire  must  face. 

No  naval  power  can  henceforth  successfully  undertake  the  task  of 
ruling  the  seas.  It  is  only  with  reference  to  limited  areas  that  any 
such  question  can  arise. 

A  naval  victory  will,  however,  be  the  prelude  to  an  extensive 
cruiser  warfare,  or  to  offensive  operations  on  the  enemy's  shore. 
Against  powers  with  extensive  commerce,  such  a  cruiser  warfare 
will,  even  if  slow  in  its  working,  be  decisive  in  its  results.  The 
more  closely  we  examine  the  question  of  the  adaptability  of  merchant 
ships  and  sailors  for  naval  operations,  the  more  we  are  convinced  that 
in  our  own,  as  in  other  navies,  but  limited  success  can  follow  any 
such  experiment. 

In  the  event  of  war,  we  should  be  limited  to  the  cruisers  which 
we  maintain  in  time  of  peace  for  political  purposes.  The  number  of 
such  ships,  formerly  classified  as  corvettes  and  gunboats  of  the  first 
and  second  class,  but  now  as  cruiser  frigates,  cruiser  corvettes, 
cruisers  and  gunboats,  have  hitherto  amounted  to  thirty,  viz.,  twenty 
corvettes,  and  ten  gunboats ;  these  are  in  addition  to  four  ships  for 
training  purposes.  In  the  note  to  the  estimates  1886-7,  it  was 
explained  that  an  increase  in  this  number  was  absolutely  requisite 
for  foreign  service.  Even  if  we  come  to  the  conclusion  that  with 
thirty  ships  for  foreign  service  we  are  sufficiently  prepared  for  an 
outbreak  of  war,  we  must  not  shut  our  eyes  to  the  fact  that  a  great 
portion  of  these  ships  are  not  in  a  condition  to  admit  of  their 
employment  as  naval  cruisers,  on  account  of  the  obsolete  nature  of 
their  construction. 

Warships,  constructed  on  the  latest  principles,  attain  a  rate  of 
speed  as  liigh  as  that  of  the  majority  of  mercantile  and  passenger  boats. 

The  demands  of  the  Navy  for  the  next  few  years,  so  far  as  cruisers 
are  concerned,  must  be  restricted  to  this,  that  this  number  of 
thirty,  exclusive  of  training  ships,  be  made  up  of  serviceable  cruisers, 
and  the  obsolete  ships  replaced  by  those  of  newer  construction. 

Coast  defence  may  become  of  greater  importance  to  us  thau  cruiser 
warfare.  With  naval  powers,  other  than  those  of  the  first  rank,  coast 
defence  must  be  the  primary  object  of  their  organization. 

Tills  object  is  all  the  more  necessary  for  Germany,  since  the 
strength  of  the  other  navies  has  immeasurably  increased,  and  since 
the  object  of  a  naval  war  is  to  destroy  the  commerce  and  devastate 
the  shores  of  the  foe.  We  must,  at  any  rate,  provide  that  naval 
powers  of  the  second  rank  may  not  be  able  to  attain  this  object. 
For  this  purpose  of  coast  defence  our  naval  organization  need  not  be 
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so  effective  as  would  be  the  cose  did  we  propose  to  undertake  naval 
operations  of  an  offensive  nature.  Coast  defence  must  not,  however, 
be  interpreted  in  such  a  manner  as  to  totally  exclude  offensive 
operations.  It  is  often  possible  for  the  weaker  defender  to  harass  the 
stronger  attacking  party.  To  effect  this,  the  defending  party  must 
make  use  of  every  means — the  line-of-battle  ship  as  well  as  the 
torpedo  boat,  the  aviso  equally  with  the  armoured  gunboat. 

In  the  Memorandum  of  1884,  the  question  is  raised,  whether  or 
no  it  would  be  preferable  to  construct  armoured  corvettes  or  gun- 
boats instead  of  larger  ships.  Even  to-day  that  question  cannot 
be  decisively  answered.  But  this  is  certain,  that  even  the  further 
construction  of  heavily  armoured  ships  with  the  heaviest  artillery 
would  not  release  us  from  the  necessity  of  constructing  smaller 
armoured  ships  with  light  draft  for  the  defence  of  the  mouths  of  our 
rivers. 

If  the  financial  position  of  the  Empire  will  not  permit  of  progress 
in  both  directions,  there  can  be  no  doubt  that  the  smaller  type  of 
vessel  must  have  the  preference.  Without  these  we  should  not,  in 
time  of  war,  be  in  a  position  to  defend  the  mouths  of  our  important 
rivers.  The  construction  of  the  new  canal  of  the  North-East  Sea,  gives 
the  mouth  of  the  Elbe  a  military  importance  it  lias  not  hitherto 
possessed. 

The  defence  of  the  mouth  of  the  Elbe  cannot  be  undertaken  satis- 
factorily from  the  land  alone — there  must  be  co-operation  on  the  part 
of  the  Navy.  Some  sixteen  miles  north-west  of  Cuxhaven,  the 
narrow  channel  of  the  Elbe  forms  a  passage.  This  passage,  from  the 
west  of  the  canal  to  the  North  Sea,  must,  at  all  hazards,  be  kept  open 
for  passing  ships. 

After  providing  for  the  replacement  of  obsolete  cruisers  and  avisos, 
our  present  programme,  apart  from  the  large  number  of  torpedo  boats 
specially  provided  for  in  1884,  will  only  provide  for  the  construction 
of  ten  armoured  gunboats  for  the  defence  of  the  Elbe  and  various 
places  on  the  coast.  It  must  also  be  borne  in  mind  that  the  replace- 
ment of  the  armoured  ships  Grosse  Kurfurst,  and  Prinz  Adalbert, 
have  not  yet  been  completed.  The  construction  of  six  of  the  ten 
gunboats  may  be  spread  over  a  number  of  years,  so  that  their 
completion  may  coincide  with  that  of  the  North  Sea  Canal. 

As  regards  the  personnel,  an  annual  increase  during  the  next  five 
years  of  15  officers  and  500  men  would  appear  sufficient 

Having  pointed  out  the  aims,  which  the  development  of  the  Navy 
should  assume  for  the  next  five  years,  it  remains  to  be  seen  how  the 
money  for  carrying  out  this  purpose  should  be  obtained. 
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The  question  was  raised  by  the  Budget  Commission  last  year, 
whether  the  construction  of  new  vessels  could  not  be  arranged  by 
fixing  an  annual  sum  to  be  apjxjrtioned  year  by  year.  With  this 
sum  the  Admiralty  would  have  to  be  content  The  Admiralty,  after 
careful  consideration,  determined  to  adopt  this  proposition.  As  the 
construction  of  each  ship  is  usually  spread  over  a  period  of  some 
years,  and  as  the  estimates  for  various  years  are  closely  connected, 
the  Admiralty  is  compelled  to  embrace  a  longer  period  for  their 
programme.  On  the  other  hand,  such  a  programme  can  only 
be  general  in  its  nature;  fresh  knowledge,  a  new  invention,  or 
even  an  accident,  may  render  an  unexpected  modification,  neces- 
sary. If,  however,  a  programme  more  comprehensive  in  its  details 
lias  once  been  placed  before  the  public,  and  has  been  approved  by 
Parliament,  the  change  of  such  a  programme  is  ever  beset  with 
difficulties. 

The  Government  would  prefer  a  certain  sum  being  fixed  for  five 
years,  on  which  they  could  reckon  with  certainty  for  abipbuildiiig 
purposes — repairs  as  well  as  new  construction. 

This  would  not  dispense  with  the  necessity  of  appropriating  fixed 
sums  to  each  ship,  or  for  obtaining  the  consent  of  Parliament  to 
such  appropriation. 

Whilst  an  exceptional  financial  position  might  make  modifica- 
tions necessary,  the  State  would  not  be  debarred  from  meeting  extra- 
ordinary demands  by  exceptional  means.  This  much  at  least  would 
be  gained,  that  we  should  know  on  what  sum  to  reckon  under  normal 
circumstances. 

The  apportionment  of  this  sum  would  be  a  matter  for  consideration. 

The  hard  and  fast  line  between  replacement  and  new  construction, 
which  in  many  cases  is  illusory,  would  disappear. 

It  not  unfrequently  happens  that  ships  whose  replacement  has 
been  approved  continue  to  sail  side  by  side  with  the  new  ship. 
Ships  frequently  continue  in  existence  after  they  have  become  useless 
in  a  military  sense. 

It  is  requisite  now  to  consider  what  sum  should  be  fixed  for  the 
next  five  years  in  order  to  keep  up  the  existing  floating  material  of  the 
Navy,  and  to  increase  it,  as  recommended  above,  by  the  addition  of 
the  armoured  gunboats. 

The  cost  of  the  construction  of  the  existing  fleet— exclusive  of 
torpedo  boats  and  of  artillery  and  torpedo  armament — amounts  to 
£8,973,520.  To  this  must  be  added  the  sura  of  £547,000  voted  on  the 
12th  of  April,  1884,  for  torpedo  boats,  and  £200,000,  the  value  of  the 
old  torpedo  boats,  as  well  as  the  various  new  inventions  and  improve- 
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merits  which  have  been  built  into  ships  since  their  first  construction. 
This  would  raise  the  value  of  the  German  War  Navy  to  about 
£10,000,000  sterling. 

If  we  could  with  any  certainty  fix  the  duration  of  the  life  of  the 
various  classes  of  slups,  it  would  be  easy  to  estimate  in  what  time  it 
would  be  requisite  to  replace  them. 

Sixteen  years  has  been  calculated  as  the  lite  of  a  wooden  ship  and 
thirty  for  an  iron  one. 

This  last  figure,  according  to  our  experience,  is  much  too  high.  The 
actual  life  of  an  iron  ship  might  be  placed  even  higher,  if  its 
decadence  as  a  fighting  machine  did  not  commence  at  a  much  earlier 
date,  in  consequence  of  the  rapid  improvements  made  in  more  modern 
ships. 

The  extent  to  which  the  advance  of  science  influences  the  use  of 
ships  for  fighting  purposes  is  shown  most  clearly  in  the  case  of 
avisos.  A  ship  with  inferior  speed  ceases  to  fulfil  the  duties  of  an 
aviso. 

In  addition  to  this,  the  use  our  vessels  are  put  to,  even  in  time  of 
peace,  unduly  affects  their  position  for  fighting  purposes.  The  rapid 
and  short  manoeuvres,  firing,  and  vibrations  from  other  causes,  all  tend 
to  subject  a  war  vessel  to  greater  strains  than  would  be  experienced 
by  a  merchant  vessel. 

The  torpedo  boat  moreover,  on  account  of  its  delicate  construction, 
cannot  be  expected  to  have  a  long  life. 

If,  in  spite  of  all  these  considerations,  we  were  to  put  the  life 
of  our  ships  at  thirty  years,  then  £10,000,000  divided  by  30  would 
give  the  sum  of  £333,000  as  the  annual  sum  to  be  taken  for 
replacement 

In  order  to  calculate  in  another  way  the  sum  necessary  for  annual 
replacement  of  worn  out  or  obsolete  vessels,  a  comparison  may  be 
made  with  what  the  larger  shipping  establishments  write  off  every 
year  from  the  value  of  their  new  ships. 

The  Nord  Deutscher  and  Stettiner  Lloyds,  write  off  5  per  cent  per 
annum.  Slomans  of  Hamburg  write  off  from  6  to  7  per  cent  If  we 
adopt  the  lowest  of  these  figures,,  the  annual  amount  requisite  for 
replacement  for  the  Imperial  Navy  would  be  £500,000. 

In  the  seven  years  1879-80  to  1886-87,  the  average  annnal  sum 
expended  in  replacement  has  only  amounted  to  £145,000.  This  can 
only  be  explained  by  the  newness  of  many  of  the  ships,  and  by  the 
fact  that  the  Government  was  fully  occupied  with  carrying  out  the 
programme  for  the  construction  of  new  vessels. 

For  the  next  few  years  some  of  the  ships  will  still  be  sufficiently 
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new  to  admit  of  a  small  sum  being  set  aside  for  replacement.  But 
this  state  of  affairs  will  not  last  long. 

Apart  from  the  fact  that  military  necessities  might  require  the 
substitution  of  new  for  obsolete  vessels,  it  must  be  remembered  that 
the  building  of  ships  of  war  is  becoming  more  costly  than  ten  or 
twelve  years  ago. 

The  cost  of  steam  machinery  grows  with  the  cubes  of  the  extra 
speed  demanded. 

The  necessity  for  greater  coal  space  increases  the  displacement  and 
consequently  the  size  of  the  ship.  Torpedo  armament,  electric  light, 
copper  bottoms,  all  require  a  considerable  extra  expenditure. 

For  instance,  in  a  ship  like  the  Charlotte  the  difference  between 
a  zinc  and  copper  bottom  is  £14,500. 

The  arrangements  for  electric  light  cost  £3000  per  ship. 

It  may,  therefore,  be  stated  with  tolerable  certainty,  that  for 
efficiently  providing  replacements  for  our  ships  of  war,  a  sum  not  less 
than  £500,000  wiU  be  annually  required.  If  we  should  unfortunately 
be  compelled  to  put  up  with  a  lesser  sum,  this  could  only  be  done  at 
the  expense  of  future  years,  and  even  then  no  smaller  sum  than 
£250,000  would  be  sufficient  If  in  addition  the  six  armoured  gun- 
boats for  the  mouth  of  the  Elbe  are  to  be  ready  at  the  same  time  as 
the  completion  of  the  canal,  then  in  the  course  of  the  next  five  years, 
four  of  these  would  fall  due,  necessitating  an  expenditure  of  £700,000 
or  £140,000  per  annum. 

If  we  add  to  this  the  minimum  sum  of  £250,000  for  replacement, 
we  should  in  round  numbers  require  £400,000  annually  for  the  next 
five  years  for  new  construction,  exclusive  of  torpedo  and  artillery 
armament. 

Should  a  further  extension  of  our  torpedo  flotilla — beyond  that 
provided  for  in  1884 — be  found  necessary,  an  extra  demand  for  this 
purpose  could  not  be  avoided. 

If,  therefore,  Parliament  will  consent  to  place  at  the  disposal  of  the 
Imperial  Navy  a  round  sum  of  £400,000  per  annum  for  five  years,  a 
great  many  military  desiderata  in  respect  of  shipbuilding  will  not  be 
completely  fulfilled,  but  it  wiU  enable  the  Admiralty  to  carry  out  the 
work  of  new  construction  in  a  more  profitable  and  businesslike 
manner. 
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Austrian  Navy  Estimates. 

Ordinary  Estimate. 


Head  of  Service. 

1887. 

V  OffQ 

1886. 

v  uvnti 

1885. 

Pay  of  Officers  and  Meu  .... 

£ 

99,785 

£ 

99,380 

£ 

97,307 

Allowances  to  Ditto  (including  Clothing)  . 

86,715 

86,715 

86,715 

Lodging  and  Service  on  Shore  . 

47,641 

43,753 

42,241 

Victuals,  Ac,  Service  Afloat 

107,167 

107,166 

107,166 

Hydrographical  Department             .  . 

1,658 

1,658 

1,658 

Educational  Establishments 

6,704 

6,714 

6,764 

Hospital  Ditto 

8,150 

8,703 

8,137 

Stores  and  Wages  for  Maintenance  and\ 

168,360 

168,360 

>   259  787 

New  Construction  (including  Machinery)  . 

105,050 

104,050 

Naval  Ordnance  (including  Ammunition)  . 

16,170 

16,170 

16,170 

Torpedoes  and  Mines        .        .        .        .  ] 

1,880 

1,880 

1,920 

New  Works  and  Hydraulic  Machinery 

16,015 

16,015 

15,920 

MiscellflueotiH  Expenses 

10,140 

10,140 

22,475 

38,990 

34,550 

34,565 

Total  Ordinary  Estimate  . 

£714,485 

£715,254 

£700,621 

Extraordinary  Estimate. 

124,265 

128,800 

112,650 

25,145 

16,689 

30,954 

11,875 

14,570 

•  • 

New  Works  and  Machinery 

9,835 

10,310 

10,470 

Miscellaneous  Expenses  .... 

760 

481 

649 

Total  Ordinary  and  Extraordinary  . 

£886,365 

£886,104 

£855,344 

RECAPITULATION. 

Ordinary. 

Total. 

Proposed  for  service  of  the  year  1887  . 

£ 

716,000 

£ 

171,850 

£ 

887,850 

706,565 

171,810 

878,375 

Increase  for  1887  .... 

£9,435 

£40 

£9,475 

Tho  Austrian  florin  has  been  calculated  at  U.  Id. 

3  A 
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Austrian  Navy  Estimates — continued. 


Provision  is  made  in  the  Estimates  for  1887  for  Work 

on  the  following  Vessels. 


Amount  to  b« 

£ 

Advancement  of  Armoured  Vessel,  Kronprinz  Erzh 

erzog  Rudolph  . 

47,950 

Advancement  of  Armoured  Vessel,  Kronprinz  Er/.her 

login  Stephanie  . 

49,000 

Completion  of  Torpedo  Vessel,  Ersatz  Seehund  . 

37,765 

59,060 

18,050 

Steamer  for  River  Service  .... 

.... 

2,050 

Kcpaire  to  Machinery  of  Liaaa-Tegethoffe  and  Prinz  I 

8,410 

£222,285 

I'EKSONNEL. 

Provision  is  made  in  1887  for  the  pay  of  the  following  Officers  and 
Men: — 

2  Vicc-Admirals. 
7  Rear-Admirals. 
18  Captains. 
48  Commanders. 
192  Lieutenants. 
159  Sub-Lieutenants. 
163  Midshipmen  and  Cadet*. 
9  Chaplains. 
66  Surgeons. 
234  Engineers. 
157  Commissariat 
45  Instructors,  Ac 
134  Other  ranks. 
7,340  Seamen,  &c 

Total  Number  8,574 


Digitized  by  Googje 


APPENDIX — ITALY. 


703 


Italian  Navy  Estimates,  1887-88. 

1  July,  1887,  to  30  June,  1888. 


Proposed. 

Voted 

Voted, 

Head  of  Sendee. 

1881-88. 

188A-ST. 

1886-88. 

£ 

£ 

£ 

Admiralty  Office  ..... 

84,150 

32,630 

29,996 

Mercantile  Marine  

245, 1SQ 

215,740 

54,422 

Ships  in  Commission,  Reserve,  4a,  Allow- 

200  645 

148  000 

allvCS  I/O  UIliCllD  liUU  lUl'U               ■             *  ■ 

170  200 

v^OlDIIilohlODCXl  v/LUCt; la    I  »J             •            •  • 

Of j  coy 

91  570 

91,103 

JcjDgiiic?er  wHJCCrB,  vxiiisirucuYc  ouiu     .  • 

SO  020 

27  130 

26,042 

V^^tUillllBoZUltlb  v/niccro              •            •            •  • 

84,450 

81,589 

81,925 

uieujcui  uinctTg         •        •        •  ■ 

19  760 

17  360 

17,367 

238  060 

207  700 

190  000 

jvriiucers.  ...... 

29  600 

28.944 

28,385 

Accountant  Man  . 

10  760 

10  652 

AV | 

10.615 

A  V  J  WAV 

*  one©  ,...*.« 

•  • 

•  • 

10,615 

mneruen 

Aw  «  i  \J^J 

9  890 

9,800 

Virtu  fil  h 

v  ILVUMB  ••••••• 

194,210 

176,046 

163,289 

»Riciimcu  unci  i_.igo.iiug  .... 

5  270 

5  120 

4,179 

IMuT&i  riospiuws,  Juouicni  frio  rt*s,  i\t .    .  • 

12  oqo 

11  440 

A  A  » nv 

9,640 

fin/1  Qiirfv»iftl  T^.tTiainnu 

1,080 

1,080 

1,200 

com  una  oilier  r  uvi  ,         .        .        .  • 

155.840 

100  800 

88,400 

Official  Qtaflf*  of  Dnrlrvfinlfl 

wIHClBl  oiau  ul  I70vjvyiirun  .... 

7.690 

6.650 

5,600 

navm  inaiiiuio  ...... 

26. 190 

■w|  a**v 

19.600 

17,347 

cm.ii.uuuc  ijroiicu  ..... 

10.470 

7.000 

6,970 

Legal  Expenses  

1  AAA 

1,200 

1,200 

Freight,  Transport,  Ac  

88,000 

28,000 

19,040 

Maintenance  of  Fleet,  Stores 

348,000 

248,000 

220,000 

„         „  Labour 

24o,6G0 

1  **A  AAA 

1 .8,000 

ua  Ann 

Naval  Ordnance  including  Torpedoes  . 

801-500 

196,000 

140,000 

Now  Works  and  Repairs  .... 

84,600 

60,000 

48,000 

Construction  of  New  Vessels— Ordinary  Vote 

880,000 

940,000 

800,000 

Naval  Expenditure  for  Colony  of  Massowah 

186,300 

Included  in 

other  Votes. 

Bent  of  Crown  Property  used  by  Government 

90,820 

90,674 

89,405 

Extraordinary  Ettimate. 

540,000 

500,000 

Construction  of  New  Vessels 

240,000 

„         „  Naval  Arsenal  at  Taranto  . 

26,000 

„        „  Dry  Dock  at  Spezia  . 

42,000 

52,000 

48,000 

Hydraulic  Crane  at  Venice. 

•  • 

6,000 

Submarine  Coast  Defence  .... 

180,000 

100,000 

60,000 

Half  Pay  and  Reserved  Pay 

4,640 

4,640 

4,400 

Mercantile  Marine  Sick  Quarters  in  Island  of 

4,000 

Imprest  Account  for  Advances  to  Officers 

100,000 

80,000 

60,000 

Total  Estimates,  Ordinary  and  ^Extra- 

4,095,400 

3,768,700 

3,139,000 

3  A, 
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Comparison  between  Shipbuilding  and  Ordnance  Votes,  1886-87 

and  1885-86. 


* 

1867-88. 

Voted 
1866-87. 

Voted 
!  686-8*. 

Now  Construction 
Maintenance  of  existing  Fleet 
Artillery  and  Torpedoes 
Submarine  Coast  Defence 

■  * 

•  • 

•  • 

•  • 

t 

1,120,000 
594,600 
301,500 
180-000 

t 

1 ,480,000 
426,000 
196,000 
100,000 

t 

1 , BOO, 000 
MO,  000 
140,000 
60,000 

2,190,100 

2,202,000 

1,860,000 

Number  of  Officers  and  Men  provided  for  in  Italian  Navy 

Estimates. 


1887-48. 

1886-87. 

1886-86. 

Admiral*  ...... 

1 

1 

1 

Vioe-Admirala  .... 

5 

5 

5 

Roar- Admirals  ..... 

12 

11 

11 

Post  Captains  

36 

34 

34 

Captains  of  Frigates  .... 

43 

40 

40 

Captains  of  Corvettes  .... 

58 

50 

40 

Lieutenants  ...... 

240 

230 

220 

Sab-Lioutenants  

142 

142 

142 

Midshipmen  

75 

71 

64 

73 

73 

73 

Naval  Engineers  

100 

98 

94 

Medical  Officers      .       .       .       .  , 

153 

135 

125 

Commissariat  Staff  

344 

815 

814 

Engine-room  Staff  

2,610 

2,020 

1,708 

i  orpetio  Mnit  ...... 

950 

752 

612 

Gunnery  Ratings  

1,655 

1,553 

1,553 

A.  B.'s  and  Ordinary  Seamen 

4,690 

4,135 

4,643 

Armourers  and  other  Artificers  . 

500 

483 

338 

AH  other  ranks  

1,995 

2,057 

1,946 

13,682  J 

12,205 

11,963 
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Italian  Navy  Estimates — continued. 

New  Construction. 

The  whole  of  the  £2,000,000  voted  as  an  Extraordinary  Estimate 
in  July,  1877,  and  July,  1884,  having  been  expended,  a  further 
Extraordinary  Estimate  of  £500,000  was  granted  in  December,  1886. 
£260,000  of  this  sum  was  appropriated  for  the  service  of  1886-87, 
leaving  a  balance  of  £240,000  for  the  year  1887-88. 

This,  added  to  the  grant  of  £880,000  in  the  ordinary  estimates, 
makes  a  sum  of  £1,120,000  available  for  new  construction.  With 
this  sum  it  is  proposed  to  carry  out  the  following  programme  for 
1887-88:— 


Name  of  Vpwl. 


ARMOURED  VESSELS: 

Ruggiero  do  Laurin 
Francisco  Morosini 
Andrea  Doria. 
Re  Umberto  . 
fticilia  . 
Sardegna 


UNARMOURKD  VESSELS 

Etna  . 

Vesuvio 

Stromboli 

Ettore  Fieramosca 

Voltunio 
Morvyambano 
Montebvllo 
Conflenza 
Curtatone 
Galileo  . 


I 


Armoured  Vt-sael 


»« 

V 


(  Deck  -  protected'! 
\      Cruiaer  ./ 


»  i» 

Torpedo  Cruiser 

«  i» 

*»  »♦ 

Gunbout  . 
Aviso 


Tons 
r>l«i>lac<?inent 


11,000 

11,000 
11,000 
13,351 
13,351 
13,298 


3,530 

17 

3,530 

17 

3,530 

17 

1,856 

17 

741 

20 

741 

20 

741 

20 

Speed. 


Knot*. 

16 
16 
16 
18 
18 
18 


Where 


I 


Naples. 
Venice. 
SjH-zia. 
Castellainare. 

Venice. 


To  complete 


To  advance. 
»» 


To  complete.  Naples. 

(Leghorn  (Orlando 
\  Brothers). 
Venice. 


To 


complete. 


New  Vessels  to  be  laid  down  in  1887-88. 

2  Protected  vessels.    2nd  class. 
4  Torpedo  cruisers. 
2  Gunboats. 
12  Seagoing  and  coast  defence  torpedo  boats. 

The  Minister  of  Marine  reported  to  the  Commissioner  appointed 
to  examine  the  Navy  estimates  that  his  administration  did  not  intend 
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Italian  Navy  Estimates — continued. 

to  lay  down  any  new  armoured  vessels,  and  that  it  was  proposed  to 
concentrate  all  resources  on  swift  cruisers  and  torpedo  boats. 


A  further  Extraordinary  Navy  Estimate  for  £3,400,000,  to  be 
spread  over  the  next  ten  years  was  brought  forward  in  March,  1867. 


Amounts  voted  in  Italian  Navy  Estimates,  from  1873  to  1886. 


Year. 

Ordinary  Estimate. 

Kxtrmonlinarj- 

T<4*U 

£ 

£ 

£ 

1878 

1,211,780 

42,800 

1,254,580 

1874 

1,264,888 

39,800 

1,304,688 

1875 

1,266,992 

207,240 

1,474,232 

1876 

1,415,084 

51,996 

1,467,080 

1877 

1,604,676 

41,760 

1,646,436 

!878 

1,502,476 

109,000 

1,671,476 

1879 

1,525,220 

105,160 

1 , 630,**!»0 

1680 

1,606,936 

128,000 

1,734,936 

1881 

1,594,772 

116,344 

1,711,116 

1882 

1,762,162 

112,320 

1,*74, 4*2 

1883 

2,212,620 

220,000 

2,432.620 

1884 
1  Jan.  to  30  June 

}  989,641 

118,520 

1,10*, 164 

1884  85 

1,830,072 

252,400 

2,082,472 

1885-86 

2,392,600 

746,400 

3,l:©,000 

1886-87 

2,944,060 

824,640 

3,768,700 

1887-88 

3,502,800 

592,600 

4,095,400 

Digitized  by  Google 


APPENDIX— RUSSIA.  707 


RUSSIA. 

We  are  indebted  to  the  Times  correspondent  at  St.  Petersburg  for 
the  following  interesting  account  of  Russian  activity  in  naval  con- 
struction during  the  past  year : — 

The  naval  and  general  shipbuilding  activity  in  both  the  north  ^jjj.^ 
and  south  of  Russia  has  been  unusually  great  for  this  country.  On  forth?* 
the  Neva  below  bridges,  the  Baltic  works,  under  the  superintendence 
of  Captain  Kasy,  have  turned  out  the  Iyon,  and  begun  the  construc- 
tion of  another  first-class,  half-armoured  frigate,  Remembrance  of 
Azoff,  377  feet  9  inches  long,  50  feet  beam,  and  6000  tons  displace- 
ment. This  will  be  the  longest  warship  in  the  Russian  Navy.  The 
same  company  has  also  produced  within  the  last  two  years  three  new 
cruisers,  the  Vladimir-Monomach,  Admiral  Nakhimoff,  and  Dmitri 
Donskoi,  besides  several  torpedo  boats. 

At  the  Russo-French  Company's  yard  on  the  Galerney  Island 
opposite  two  large  ironclads  are  in  course  of  construction,  Alexander 
II.  and  Nicholas  I.  The  latter  had  her  keel  laid  down  in  July  1886, 
in  the  presence  of  the  Emperor  and  Empress.  Her  dimensions  are — 
length,  326  feet ;  beam  67  feet ;  with  a  displacement  of  8441  tons. 
A  couple  of  light  armoured  corvettes  were  also  built  by  the  same 
firm  in  1884. 

The  Cronstadt  Docks  do  nothing  in  the  way  of  building,  but  only 
repair  ships,  and  the  once  flourishing  port  of  Archangel  shows  no 
signs  of  joining  in  the  revival  of  Russian  shipbuilding.  The  English 
firm  of  Crighton,  at  Abo,  on  the  Finnish  coast,  delivered  to  the 
Government  in  the  summer  of  1886  two  gunboats  and  fifteen  small 
steam  launches.  Above  the  Neva  bridges  the  only  yards  remaining 
idle  appear  to  be  at  the  Okhta  works,  where  notliing  has  been  done 
since  1878,  at  the  time  of  the  Turkish  War,  when  twenty  torpedo 
boats  were  built  there  by  Mr.  Bain.  This  English  builder  floated 
eleven  steamboats  and  smaller  craft,  mostly  for  Government  service, 
during  the  summer  of  1886,  from  his  own  works  on  the  opposite 
bank ;  and  the  English  firm  of  Boots  &  Papmall,  on  the  Little  Neva, 
are  engaged  in  executing  an  order  for  two  paddle  steamers.  These 
boats,  which  are  no  doubt  intended  for  military  transport  on  the 
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Oxus,  will  be  taken  to  pieces  and  conveyed  overland  to  their  destina- 
tion by  the  trans-Caspian  railway.  At  the  Eussian  Company's  works, 
further  up  the  river,  the  Government  have  ordered  two  more  steamers 
for  Vladivostock. 

On  the  Black  Sea  are  the  two  big  ironclads,  Tchesme  and 
Catherine  II.,  launched  in  June  1886,  and  the  Sinopc,  still  on  the 
stocks,  while  a  fourth  is  to  be  laid  down  at  Sevastopol.  In  the  Sevastopol 
and  Nicolaieff  yards  there  are  six  new  Cossack  gunboats,  one  torpedo 
catcher,  and  about  a  dozen  torpedo  boats,  and  several  more  of  the 
latter  are  being  made  by  a  German  firm  at  Odessa.  The  Admiralty 
has  furthermore  ordered  two  gunboats  abroad  at  a  cost  of  £113,895 
apiece,  five  torpedo  boats  at  the  new  Admiralty  yard  at  Ijora,  the 
Baltic  works,  and  Nicolaieff,  without  counting  eight  others  ordered  in 
England,  Germany,  and  France.  Those  built  in  the  Russian  Navy 
yards  are  to  cost  £8,333  each.  Two  other  vessels  have  been 
built  abroad  for  Vladivostock,  one  of  winch,  a  schooner,  is  called 
Aluta;  this  boat  measures  151  feet  by  31,  with  a  displacement  of 
811  tons,  and  is  armed  with  rifle  cannon  and  rapid-firing  guns. 
According  to  recently  published  information,  Russia  already  heads 
the  list  of  European  Powers  in  the  matter  of  torpedo  boats.  The 
number  in  1886  was  stated  to  be  175,  whereas  England  had  only  158, 
and  France  153. 

The  Russian  cruiser,  Amiral  Kornilow,  winch  is  building  for  the 
Russian  Government  by  the  Soci^te"  des  Ateliers  et  Chantiers  de  la 
Loire,  under  the  personal  superintendence  of  M.  Thevenet,  was 
launched  on  April  9th,  1887,  at  Saint  Nazaire.  Tins  beautiful  cruiser 
is  107  metres  in  length,  8260  indicated  HP.,  and  will  have  a  speed 
of  19  knots.  She  will  be  armed  with  14  guns  of  15  centimetres, 
10  revolving,  and  6  quick-firing  guns. 

The  third  of  the  gunboats  constructed  by  the  Company  of  Naviga- 
tion of  the  Black  Sea  for  the  Black  Sea  Fleet,  has  lately  been 
launched.  She  is  of  the  same  type  as  the  Terets,  launched  in 
September  last.  All  the  gunboats  of  this  type  are  64  metres  in 
length,  10*7  in  breadth,  and  with  a  displacement  of  1224  tons. 
Their  armament  consists  of  2  guns  of  20  centimetres. 

The  following  plan,  translated  from  a  copy  of  the  Russian  docu- 
£mmme  ment»  was  proposed  in  1881,  approved  by  the  Emperor  in  1882,  and 
of  con-  first  put  into  execution  a  little  later.  Modifications  are  of  course 
being  made  to  accord  with  the  constant  change  of  ideas  and  the 
rapid  improvements  in  naval  construction,  as  the  realization  of  the 
project  is  proceeded  with;  but  its  principal  outlines  are  still  the 
guide  of  the  work  now  going  on.    A  noticeable  alteration  appears  to 


struction. 
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have  been  made  in  respect  to  the  six  Cossack  gunboats  building  ou 
the  Black  Sea,  unless  these  boats  are  intended  eventually  to  make 
up  the  eleven  set  down  in  the  following  programme,  as  for  the  Fleet 
in  the  Baltic : — 

For  the  Baltic. 

11  Firat-olass  ironclads     .       .  . 

4  Seoond-clan    „  .... 
11  Gunboats. 

10  Cruisers  (abont  the  dimensions  of  the  Iris). 

5  Transport  ships  

For  the  Black  Sea. 

6  First-class  ironclads    '  10,000 

6  Despatch  boats. 

6  Torpedo  boats. 

For  the  Caspian. 

2  Sea-going  paddle  Steamers  1 , 000 

2  Tow  boats. 

C  Steam-launehes.  * 

For  the  Pacific. 

4  Gunboats. 
4  Torpedo  boats. 

For  the  White  Sea. 

* 

1  Small  schooner. 
4  Steam-lannches. 

The  types  and  dimensions  of  those  vessels  of  which  the  tonnage 
is  not  given,  will  have  to  be  decided  upon  in  the  course  of  carrying 
out  the  project 

The  Minister  of  Marine  considers  that  he  shall  require — 


t 

For  shipbuilding   15,468,625 

„  artillery   1,904,750 

„  torpedoes   559,083 


Total      .       .  £17,932,458 


To  make  up  this  sum  £8,500,000  can  be  taken  from  the  annual 
naval  estimates,  and  £9,500,000  will  have  to  be  provided  by  the 
Minister  of  Finance  on  extraordinary  credit.  With  this  means 
it  is  considered  that  the  above  vessels  can  be  constructed  in  the 
course  of  twenty  years.  It  has  been  suggested  by  the  Minister 
of  Marine,  as  a  basis  for  a  proposal  to  be  made  to  the  Government, 
that  the  Admiralty  and  private  yards  should  undertake  to  construct 
these  vessels  for  a  term  of  from  five  to  seven  years  at  fixed  dates 


Approximate  Tonnage, 
10,000 

V 


2,000 
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and  prices,  the  vessels  and  engines  to  be  paid  for  at  the  rate  of 
£425,000  annually,  with  6  per  cent,  bonds  for  all  work  done  over 
this  amount  of  £425,000,  according  to  official  receipts.  These  6  per 
cent  bonds  would  be  paid  out  of  the  estimates  for  the  following 
years.  It  is  thus  proposed  to  form  a  Financial  and  Shipbuilding 
.Syndicate.  If  this  proposal  be  accepted  in  principle,  then  it  would 
rest  with  the  Syndicate  to  propose  to  the  Government  the  drawings, 
the  specifications,  and  prices  of  the  vessels. 
The  prices,  calculated  by  the  Minister  of  Marine  for  the  different 

•  •  «  • 

types  of  vessels,  are  as  follows : — 


First-daw  ironclads  

t 

503,791 

Second-class-                      *.       .  . 

408,000 

Cruisers  

109,916 

Gunboats  

25,000 

Torpedo  boats 

8,750 

Transports  (2000  tons  net)  .... 

100,000 

Caspian  steamers  

41,666 

Tug  boats  '  

5,000 

Steamboats  or  launches  • 

2,088 

Small  schooners  for  cruising  in  the  White  Sea  . 

10,000 

All  these  prices  are  independent  of  artillery  and  torpedoes.  In 
order  to  obtain  the  best  results,  and  with  a  view  to  economy,  the 
engines  should  be  ordered  of  the  best  firms  in  England,  France, 
and  even  Germany.  The  Bussian  factories  will  have  enough  to  do 
in  producing  machinery  after  the  samples  already  received  from 
abroad. 

Six  large  ships  could  be  built  at  the  same  time  at  St  Petersburg— 
viz.,  two  at  the  new  Admiralty,  one  at  the  Galerney  Island,  one  at  the 
Nevsky  Yard,  and  two  at  the  Baltic  Works.  Small  vessels  can  also 
ha  built  on  the  small  slips  of  the  above  yards,  and  at  (Brighton's,  in 
Finland. 

The  first  samples  of  torpedo  boats  should  be  ordered  in  England, 
France,  and  Germany,  so  as  to  avoid  any  risk.  The  Minister  thinks 
that  transports  also  should  be  ordered  in  England,  as  such  vessels 
can  be  obtained  there  cheaper  and  more  expeditiously. 

For  the  contracts  to  be  executed  in  the  Black  Sea,  the  matter 
becomes  more  difficult,  in  consequence  of  the  absence  of  iron 
factories,  shipbuilding  yards,  and  machine  shops.  Experience  has 
proved  the  futility  of  reckoning  upon  the  factories  in  the  Donetry 
basin,  near  the  Sea  of  Azoff,  and  the  despatch  of  materials  from 
the  Baltic  leads  to  an  extra  expense  of  50  per  cent.,  so  that  most 
of  the  materials  and  engines  for  the  Black  Sea  ships  will  have  to 
lie  obtained  from  abroad. 
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All  the  above-mentioned  dockyards  are  capable  of  being  used  for 
the  building  of  large  ships.  Only  three  can  be  employed  for  first- 
class  ironclads.  Admitting  four  years  to  be  sufficient  for  the  com- 
pletion of  a  first-class  ironclad,  and  that  at  St.  Petersburg  three  of 
them  could  be  constructed  at  the  same  time,  while  a  fourth  could  be 
fitted  out  and  receive  its  engines,  about  twenty  years  would  be 
required  for  the  production  of  all  the  proposed  vessels  for  the  Baltic 
On  the  Black  Sea  two  large  vessels  might  be  built  at  Nicolaieff  at  the 
same  time. 

The  following  further  information  relating  to  the  Russian  fleet  in 
the  Black  Sea  is  taken  from  the  Morning  Post  of  the  26th  December 
1887  :— 

We  learn  from  Sebastopol  that  great  activity  prevails  in  preparing 
the  Russian  Black  Sea  fleet  for  eventualities,  workmen  being  engaged 
in  completing  the  new  vessels,  not  only  night  and  day,  but  on 
Sundays  as  well.  Last  week  the  launch  took  place  of  the  Uraletz,  a 
so-called  "  gunboat,"  which  makes  the  sixth  vessel  of  a  fleet  of  power- 
ful corvettes  Russia  has  now  at  her  disposition  in  the  Black  Sea. 
This  fleet  will  take  such  a  prominent  part  in  any  naval  war  that  may 
occur  in  the  Black  Sea  that  a  description  may  not  be  inopportune. 
The  average  length  of  British  gunboats  is  about  150  feet;  but  these 
Russian  vessels  are  210  feet  long,  and  broad  in  proportion,  their 
dimensions  approaching  the  size  of  our  corvettes  of  the  Comus  class, 
which  are  only  10  feet  or  15  feet  longer,  and  even  exceeding  in  size 
some  of  the  corvettes  recently  added  to  the  British  fleet.  Their 
armament  also  is  formidable,  being  superior  to  that  of  most  of  our 
seagoing  gunboats  and  corvettes.  It  consists  of  two  8-in.  guns, 
weighing  9  tons  apiece,  one  6-in.  gun,  six  machine  guns,  and  two 
tubes  for  discharging  torpedoes.  Most  of  the  British  corvettes  have 
6-in.  and  7-in.  guns  only,  and  the  seagoing  gunboats'  weapons  of  still 
inferior  calibre.  Turkey  has  no  similar  vessels  at  all,  and  could  only 
fight  them  with  her  ironclads.  The  names  of  the  six  Russian  gun- 
boats are — Tchernomoretz,  Zaporojetz,  Donetz  (built  at  Nicolaieff),  and 
Uraletz,  Teretz,  and  Kubanetz,  at  Sebastopol.  All  six  are  of  the 
same  size,  type,  and  strength.  The  engines  of  all  of  them,  of  1500 
indicated  horse-power,  have  been  manufactured  by  Messrs.  Napier 
and  Co.,  of  Glasgow.  Four  are  quite  ready  for  active  service ;  the 
final  two,  launched  within  the  last  few  days,  are  to  have  their  com- 
pletion hastened  by  every  possible  means. 

In  the  meanwhile  Russia's  own  ironclad  fleet  in  the  Black  Sea  is 
beginning  to  make  a  display.  In  all,  six  of  the  most  formidable  tyj>e 
are  to  be  constructed,  and  of  these  two  are  almost  ready  for  active 
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sen  ice,  and  another  is  rapidly  approaching  completion.  The  three 
are  of  the  same  type  and  size,  1>eing  320  feet  long,  69  feet  broad,  and 
having  a  draught  of  25  feet.  Their  displacement  is  10,150  tons,  and 
their  armour  plating  16  inches  thick.  The  armament  comprises  six 
12-in.  guns,  weighing  52  tons  apiece,  seven  6-in.  guns,  weighing 
4  tons  apiece,  and  a  number  of  machine  guns  and  tubes  for  dis- 
charging torpedoes.  The  engines  are  of  11,500  horse-power,  steaming 
at  15  knots.  The  Tchesme  is  to  go  on  a  trial  cruise  along  the  Black 
Sea  coast  in  a  few  days'  time,  and  the  Catherine  II.  will  follow  shortly 
afterwards.  The  Sinope  will  not  be  finished  before  next  spring. 
In  the  meantime  the  Tchesme  and  the  Catherine  II.  must  be  able  to 
confront  any  of  the  ironclads  of  Turkey,  none  of  whom  in  any  way 
approach  them  in  thickness  of  armour  and  strength  of  armament. 
Even  England  has  only  a  few  ironclads,  such  as  the  Anson,  Renbow, 
and  Camperdown,  superior  to  them  in  strength. 

At  the  same  time,  Russia  has  not  been  indifferent  to  the  torpedo 
branch  of  the  Black  Sea  fleet,  having  20  first-  and  second-class 
torpedo  boats  at  Sebastopol,  a  torpedo  cruiser  (the  Captain  Sacken), 
213  feet  long,  and  steaming  at  20  knots ;  besides  50  smaller  torpedo 
cutters  that  were  sent  by  rail  to  the  South  during  the  war  scare  two 
years  ago.  In  general  the  Russian  torpedo  flotilla  is  very  much 
more  powerful  than  anything  the  Turks  possess,  and  would  prove 
troublesome  even  to  an  English  fleet.  Torpedo  factories  exist  at 
Nicoliaeff,  Sebastopol,  and  Kertch.  In  regard  to  transport  also  Russia 
has  greatly  improved  her  position  of  late  years,  having  at  her  com- 
mand not  only  the  six  steamers  of  the  Volunteer  Fleet  but  also  the 
half  a  dozen  new  steamers  which  the  Black  Sea  Steam  Navigation 
Company  has  added  to  its  fleet  since  1878,  and  as  many  more 
l>elonging  to  private  Russian  firms. 


■ 
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Spanish  Navy  Estimates. 

At  the  commencement  of  the  year  1887,  the  Cortes  agreed  to  a 
vote  of  £9,000,000  to  be  expended  in  the  course  of  the  next  nine 
years  in  carrying  out  the  following  programme  for  the  reconstruction 
of  the  Spanish  Navy,  viz. : — 

1st.  For  completion  of  ships  already  under  construction. 

2nd.  For  the  laying  down  new  vessels. 

The  following  is  the  programme  of  new  ships  to  be  laid  down : — 


Tom. 

8p 

eed. 

Cuoteftch 

Tot»KV>«i 

Natural 

Forced 

VevwL 

Draft. 

1  Draft. 

I 

Three  orators  .  ' 

4,500 

19 

21 

280,000 

840,000 

Eight  cruisers  . 

3,200 

19 

21 

200,000 

1 ,  (300 , 000 

Six  Torpedo  Cruisers 

1,500 

21 

23 

100,000 

600,000 

Four  Torpedo  Cruisers 

1,100 

18 

21 

80,000 

320,000 

Ninety-six  Torpedo-boats  . 

100  to  120 

■  • 

24,000 

2,304,000 

Forty-two  Torpedo-boats  . 

70 

■  ■ 

•  • 

16,000 

672,000 

One  Transport  to  be  fitted! 
as  a  floating  factory  .    .  / 

•  • 

•  • 

•  • 

100,000 

100,000 

Fob  Spi 

1CLAX  SKB 

VICE. 

Six  Steel  Torpedo  Gunboats 

500 

16 

18 

60,000 

300,000 

Six         ||        ,,  » 

350 

16 

18 

40,000 

240,000 

Sixteen     „        «  » 

250 

14 

16 

30,009 

480,000 

Twenty  Steel  Sloops  . 

35 

12 

14 

4,000 

80,000 

Total  Cost  of  new  Vessels  to  bo 


7,5l«},000 


Cost  of  Completion  of  Vessels  now  under  Construction. 


Pelayo,  6teel  Armourclad  . 

Rcina  Regente,  Cruiser 
Ida  de  Cuba,  Torpedo  Cruiser 
Isla  de  Luzon      „  ,, 
Destructor  ,,  „ 

Torpedo  Boats,  1st  class 
Alphonse  XIL  Cruiser 
Reina  Cristina 
Roina  Mercedes 
Conde  de  Venadito 
Infanta  Isubel 
Don  Juan  de  Austria 
Istbel  II. 
Cmtobel  Colon 
Don  Antonio  de  Ulloa 
Extras 


Tonnage. 


9,900 

5,000 
1,030 
1,130 


3,040 
3,040 
3,040 
1,152 
1 , 152 
1,152 
1,055 
1,152 
1,152 


Speed. 


1G 

15  to  16 
15  „  16 


17 
17 
17 


Guns. 


12 
1 

6 
6 
0 


<; 

6 
•J 

«  • 

5 
5 
5 
3 
3 


Calibre 

12  Cm. 
16 
12 
12 
12 


»»  J' 


»> 
>> 


16 
16 
16 


12  „ 

12  „ 

12  „ 

15  „ 

16  „ 


Total  Cost  for  completion  of  Vessels  building  January  1,  1887 


Farther 
expenditure. 

t 

280,000 

220,000 

52,000 

32,000 
40,000 
40,320 
40,320 
47,000 
23,140 
27,980 
21,300 
26,200 
24,840 
24,840 
4,060 

£904,000 


Pro- 
gramme 
of  recon- 


/ 
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£ 

For  Completion  of  Ships  under  construction  1st  January,  1K87  804,  000 

For  Construction  of  Ships  not  commenced  1st  January,  1887  7,596,000 

For  Development  of  Naval  A  rsenals   400 , 000 

For  Submarine  Defence   100,000 


£9,000,000 


It  is  estimated  that  £1,400,000  of  the  above  sum  will  be  devoted 
to  construction  of  torpedo  boats  for  defence  of  the  Colonies. 
Ships  of       The  following  is  the  armourclad  and  cruiser  fleet  at  present  afloat 
Spanish     or  under  construction : — 

Navy  ^  Armmrclads. — Spain  possesses  five  armourclads,  two  of  which 
blinding,  have  wooden  hulls,  and  are  almost  useless.  Of  the  three  others,  one 
alone,  the  Pelayo  is  modern,  and  has  lately  been  launched  at 
La  Seyne,  by  the  Societe  des  Forges  et  Chantiers.  The  two  others 
are  the  Numancia,  of  7305  tons,  which  was  launched  in  18G3, 
armed  with  Armstrong  muzzle-loaders,  8-  to  10-,  and  7-  to  8-inch  ; 
and  the  Vittoria,  7250  tons,  launched  in  1865,  and  armed  with 
eight  9-inch  Armstrong  guns,  and  three  Palliser  guns  of  18  centi- 
metres. The  speed  of  the  Numancia  is  only  eight  knots ;  but  the 
Vittoria  having  possessed  a  speed  of  eleven  knots,  the  advisability 
of  giving  her  a  total  refit  is  now  being  considered.  It  will  thus  be 
seen  that  Spain  can  only  count  on  one  effective  armourclad,  the 
Pelayo,  and  the  new  programme  referred  to  above  does  not  include 
provision  for  any  armoured  construction. 

Cruisers — 1st  Class. — Spain  includes  among  its  first-class  cruisers 
those  of  3000  tons  and  upwards.  Of  these  she  possesses  three 
completed  and  commissioned  within  the  last  five  years,  the  Arragon, 
the  Castilla,  and  the  Navarre,  all  of  14  knots;  she  has  besides, 
in  various  stages  of  completion,  the  four  cruisers  Alphonso  XII., 
Reina  Christina,  Reina  Mercedes,  of  17  knots,  and  the  Reina 
Regente,  of  19  to  20  knots,  the  three  first  are  of  wood  and  un- 
protected. 

The  three  cruisers  Alphonse  II.,  Reina  Christina,  and  Reina 
Mercedes,  have  been  constructed  on  the  same  plans  in  Spanish  dock- 
yards. Their  hulls  are  of  iron,  and  their  principal  dimensions  are  as 
follows: — Length  between  perpendiculars,  84*8  metres;  maximum 
breadth,  13*2  metres  ;  mean  draft  of  water,  5  metres  ;  displacement, 
3010  tons;  estimated  speed,  with  4800  horse-power,  17  knots. 
Their  principal  armament  consists  of  six  guns  of  16  centimetres. 
The  cruiser  La  Reina  Regente  is  being  built  by  the  firm  of 
Messrs.  Thomson,  on  the  Clyde.    She  will  be  about  100  metres  in 
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length;  15*2  in  breadth;  nearly  5000  tons  displacement;  12,000 
horse-power,  with  an  estimated  speed  of  from  19  to  20  knots.  The 
hunkers  will  hold  1100  tons  of  coal,  and  she  will  be  able  to  traverse 
a  distance  of  11,000  miles  at  10  knots.  The  hull  is  built  entirely  of 
steeL,  The  armament  will  consist  of  four  guns  of  24  centimetres,  ami 
six  of  12  centimetres. 

Second-class  cruisers — from  900  to  1100  tons.  Omitting  those 
built  before  1876,  which  are  now  practically  useless,  and  those 
under  construction,  there  only  remain — the  Velasco,  of  1200  tons, 
launched  in  1881,  and  Jorge  Juan  and  Sanchez  Barcavytegni,  of 
935  tons,  launched  in  1876. 


Castor  

Pollux  

14  Torpedo  bouts,  1st  Claw 
Ariete  


TORPEDO  FLOTILLA. 

Length. 
Metres. 

23       Constructed  1879. 

32  to  45    In  various  stages  of  construction. 

45       Under  construction  by  Messrs.  Thorny  croft. 


Personnel* 

Number  of  officers  and  men  provided  for  in  Spanish  Navy 
F^timates : — 

1  Admiral. 
5  Vice-udmirols. 
21  Rear-admirals. 
60  Captains  of  vessels. 
88  Captains  of  frigates. 
325  Lieutenants. 
171  Ensign*. 
21  Engineers-in-chief. 
400  Artificer*. 

180  Warrant  and  petty  officers. 
14,000  Seamen. 

Total  15,272 
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SWEDEN. 

The  Swedish  Navy  Estimates  for  the  Year  1887  amount  to 
£1,497,600,  showing  an  increase  of  £27,376  over  the  Estimates 
for  the  Preceding  Year. 

The  chief  points  of  interest  for  which  provision  is  made  are  as 
follows : — 


Voted  1M7. 

Naval  ordnance  1 

Fortification*  of  Karkberg 

£ 

46,600 
,    .  10,660.  . 

Contraction  of  an  armoured  vessel  . 

37,300 

„         a  torpedo  boat  . 

7,200 

• 

Miscellaneous  Benrices 

11,520 

• 

£118,280 

PERSONNEL 

1  Vice-admiral. 
3  Rear-admirals. 
5  Colonels. 


43  Commanders. 

43  Lieutenants. 

26  Sub-lieu t<  nants. 

17  Cbief  engineer  offioera. 

24! 

254  Petty 
600  Mates. 
220  Artificers. 
4,670  Seamen. 


Total  5,926 


Digitized  by  Google 


APPENDIX  — UNITED  STATES. 


717 


United  States  Navy  Estimates,  1887-88. 

(1st  July,  1887,  to  30th  June,  1888.) 


HcAii  of  Service 

• 

Voted 

18»7-»8. 

v<x*d 

1SW-8T. 

Voted 

£ 

74,20b 

£ 

64,146 

£ 

A  t     A  ^ 

64,056 

Pay  of  the  Nary  (Officers  aud  Men)  . 

1,471,11(5 

1,428,070 

1,406,156 

Maintenance  of  Yards  aud  Docks 

82,292 

51,200 

40,800 

Naval  Asylum  at  Philadelphia  . 

17.890 

12,852 

.12,200 

Bureau  of  Navigation,  Pilotage,  Surveys, \ 

/ii  » „     m   / 

36,188 

23,358 

21,522 

Equipment  of  Vessels,  Conl,  Hemp,  and  other  i 
Stores .       .              .              .  .} 

1G6,606 

160,320 

160,420 

Recruiting  Expenses  .... 

10,200 

9,180 

6,120 

Construction  and  Repair  of  Vessels 

354,488 

192,372 

373,768 

Steam  Machinery,  Boilers,  &c.  . 

169,086 

160,000 

193,800 

V  ictuals  and  Clothing  for  Seamen,  Ac. 

A      A      *  %  A  A 

231,048 

nil  •      r\  m 

221,340 

New  Works,  Navy  Yurds  and  Naval  Obser-'l 

901,466 

102,122 

67,524 

237,230 

30,906 

32,844 

16,014 

11,934 

12,240 

Hospitul  and  Medical  Expenses. 

28,560 

24,480 

20,400 

41,566 

37,494 

86,970 

187,660 

173,216 

177,341 

Miscellaneous  Payments  .... 

2,754 

54,478 

76,500 

Appropriations  to  cover  Deficiencies  . 

•  • 

163,484 

»  • 

Total  Ordinary  Estimate  . 

£4,066,940 

£2,932,660 

£2,924,001 

Extraordinary   Estimate  for   Increasing  \ 
Strength  of  Navy       .       .       .       .  / 

£1,122.000 

£714,000 

Total  Estimates— Ordinary  and  \ 
Extraordinary    .       .       .  J 

£5,188,940 

£3,646,660 

£2,924,001 

Tho  Dollar  has  been  calculated  at  4*.  hi. 

3  B 
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United  States  Navy  Estimates— continued. 

Personnel. 

The  sum  provided  for  the  pay  of  Officers  and  Men  is  calculated 
as  follows : — 


Pay  of  Officers  on  the  Active  List  . 

•      .  • 

£ 

703,646 

u         n      n      Retired  List  . 

176,530 

„    Petty  Officers  and  Seamen  . 

510,000 

Extra^pay^of  Petty  Officers  and  £ 

teamen  re-enliating.j 

18,360 

28,33G 

£1,431,872 

.Provision  is  made  for  the  following  Officers  and  Seamen  on  the 
Active  List : — 


1  Admiral. 

1  Vice-Admiral. 

7  Bear-AdmiraU 

9  Commodore*. 
45  Captains. 
85 

74  Lieut 
826  Lieutenants.' 
182  Ensigns. 

58  Naval  Cadets. 
164  Medical  Officers. 

113  Paymasters  and  Assistant  Paymasters. 

70  Chief  Engineers. 
136  Assistant  Engineers. 

26  Cadet  Engineers. 

24  Chaplains. 

12  Professors  of  Mathematics. 
10  Naval  Constructors. 
19  Assistant  Naval  Constructors  and  Civil 
35 


51  Carpenters. 
28  Sailmakera. 
37  Mates. 

214  Cadets  at  Naval 
5,275  Seamen. 
750  Boys. 


7,787  Officers  and  Men  on  the  Active  List,  and  2,225  Officers 
on  the  Retired  List. 
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United  States  Navy— continued. 

New  Construction. 
Provision  is  made  fbr  the  construction  of  the  following  Vessels  : 


Nmqc. 

CUtt. 

Displace- 
ment. 

IndJ. 
ciited 
Hurae 
Power. 

Araument. 

To  be  met  out  of 

Newark  . 

fist  Class  Protected} 

^      ViUIOCf  *       •       • } 

8,500 

/126-inchB.L.R.\ 

/Extraordinary 

4,083 

1    Guns  f 

\  Estimate. 

v-iiaTl&BlOri  . 

t»  II 

3  730 

7  000 

•  1  »» 

»» 

Baltimore  . 

»»  If 

4,418 

9,000 

II  II 

n 

V 

»t  n 

4,324 

* 

H 

n 

II  l» 

Armoured  Veasel 

4,053 
6,300 

* 

t 

ii  ii 

(2  46-ton  Gnnsl 
(6  15-c  m.  „  / 

»»  • 

„  Cruiser 

Gunboat  Cruiser 

• 

6,000 
1,700 

X 

3,000 

i»      >i  it 
6  6-inch  BX.R. 

»» 

|  Ordinary  Esti- 

ii  ii 

890 

1,110 

4 

n 

ii  ii 

1,700 

3,000 

6 

ii  ii 

1,700 

3,000 

6 

(3  lOJ-inch  DyO 
\   namito  Guns  / 

ii 

Dynamite  Cruiser 

725 

X 

f  i^xtraonunary 

/  1st  Class  Herres-  \ 
\choff  TorpedoBoat  J 

Feet. 
138 

§ 

(  4  Automobile  1 
\    Torpedoes  J 

The  completion  of  the  four  double-turreted  monitors,  Puritan,  Amphitrito, 

Monadoch,  and  Terror. 

*  Guaranteed  8]>eed  19  knots, 
f  Speed,  17  knots. 
X  Guaranteed  speed  20  knots. 
§  Estimated  speed  23  knots. 

The  Extraordinary  Vote  for  increase  of  the  Navy  is  appropriated 
as  follows : — 

£ 

For  construction  of  Vessels  and  Monitors  as  above  .  .  816,000 
For  armament  „  »»  „        .       .  306,000 

£1,122,000 


The  total  amount  voted  in  1886  as  an  Extraordinary  Estimate  to 
be  spread  over  three  years  amounted  to  £2,259,300. 

£ 

Of  this  sum  there  was  appropriated  for  the*      714 ,000 
service  of  1886-7    .       •       •       •       •  / 
Ditto      for  the  service  of  1887-8       .       .  1,122,000 

  1,836,000 

Balance  available  for  1888-9    .      .      .  £423,300 

3  6  2 
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Report  of  the  Secretary  of  the  Navy.* 

It  is  with  much  satisfaction  that  the  Department  is  able  to  report 
upon  the  occurrences  of  the  past  year.  Many  difficulties  have  stood 
in  the  way  of  the  creation  of  a  creditable  new  Navy.  During  the 
last  year  many  of  these  have  been  removed,  and  if  it  is  the  will  of 
the  country  that  we  should  be  possessed  of  a  Navy  able  to  maintain, 
when  required,  the  honour  and  dignity  of  the  Government,  it  can  now 
readily  be  created.  When  the  last  annual  report  of  the  Department 
was  made  this  country  lacked  three  manufactories  necessary  to  the 
construction  and  armament  of  a  modern  war  vessel,  viz.,  that  of  steel 
forgings  for  the  heavier  guns,  that  of  armour  for  ironclad  vessels, 
and  that  of  the  secondary  batteries  (machine  and  rapid-fire  guns),  an 
essential  portion  of  the  armament.  Now  all  three  manufactories  are 
in  process  of  construction  under  contracts  with  the  Department. 

The  successful  completion  of  the  contract  with  the  Bethlehem  Iron 
Co.  for  armour  and  gun  steel  is  here  recorded,  and  the  Secretary 
continues : — 

The  policy  which  has  thus  been  so  successfully  pursued  in  the 
matter  of  armour  and  gun  steel  was  also  followed  in  the  matter  of 
secondary  batteries,  and  with  a  like  result.  The  Department  declined 
to  make  any  purchases  of  the  Hotchkiss  arms,  previously  adopted  for 
our  secondary  batteries,  except  upon  condition  that  a  manufactory 
was  established  in  this  country,  and,  by  the  accumulation  of  orders, 
the  inducement  became  in  time  sufficient  to  secure  the  desired  result. 
The  ease  with  which  these  difficulties  were  finally  solved  was  most 
surprising,  and  furnished  another  and  most  notable  illustration  of  the 
enterprise  and  courage  of  our  business  class. 

It  is  also  gratifying  to  report  that  the  representatives  of  the 
Hotchkiss  Company  have  ascertained  that  with  the  superior  tools  in 
use  in  this  country  in  the  manufacture  of  arms,  the  secondary  batteries 
of  ships  can  be  made  here  and  sold  at  prices  less  than  we  have  paid 
for  their  foreign-made  arms,  and  as  low  as  they  are  produced  there  for 
any  foreign  Government.  And  such  are  the  prices  made  to  us  by  the 
company.  In  like  manner  the  contracts  for  armour  and  gun  steel  are 
made  at  prices  within  25  per  cent,  of  the  European  price  for  the 
similar  article,  not  greater  than  the  difference  in  labour  between  the 
two  countries,  notwithstanding  the  heavy  outlay  for  plant  (estimated 
at  £510,000)  necessary  to  be  made  to  undertake  the  contract. 

*  Kxtract  from  Army  and  Navy  Journal,  10  Dec,  1887. 


■ 
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These  gratifying  results  have  been  greatly  stimulated  by  the 
shipbuilding  interest  of  the  country.  My  attention  was  early  called 
to  the  fact  that  our  shipbuilders  were  shut  out  from  building  for  any 
foreign  Government  by  reason  of  the  fact  that  neither  armour  nor  gun 
steel  nor  secondary  batteries  could  be  supplied  in  this  country.  The 
construction  of  war  vessels  for  other  countries  has  been  a  large  in- 
dustry for  the  shipbuilders  of  Great  Britain.  It  is  believed  that  our 
private  shipyards  can  produce  war  ships  equal  and  perhaps  superior 
to  those  produced  elsewhere  when  these  industries  shall  have  been 
•established.  The  shipbuilders  have,  therefore,  zealously  co-operated 
with  the  Department  in  stimulating  and  furthering  this  object. 

It  is  notable  in  this  connection  that  the  efforts  of  the  Department 
to  raise  the  standard  of  the  material  for  the  ships  has  resulted  in  a 
class  of  material  believed  to  be  superior  to  that  ever  produced  for  any 
.similar  purpose. 

Some  slight  delay  in  construction  of  the  cruisers  under  contract 
has  doubtless  resulted,  and  much  jarring  and  unpleasantness  at 
first ;  but,  at  the  present  time,  all  concur  that  the  quality  of  the 
steel  has  been  improved  and  that  more  reliable  processes  have 
come  to  light,  and  all  dissatisfaction  has  disappeared.  Especially 
has  the  steel  made  upon  the  Pacific  coast  been  notable  for  its  quality, 
and  the  construction  of  the  enrisers  there  may  mark  an  important 
•event  in  its  industrial  history. 

All  of  the  unarmoured  vessels  heretofore  authorized  by  Congress  are 
in  course  of  construction.  The  following  Table  embraces  the  necessary 
information  concerning  them.   It  includes  those  already  completed. 

The  most  notable  fact  connected  with  the  work  of  the  last  year 
concerns  cruisers  Nos.  4  and  5  in  the  foregoing  Table.  Congress,  by 
the  legislation  of  last  winter,  put  to  the  test  the  ability  of  the  De- 
partment and  of  American  shipbuilders  to  construct  cruisers  having 
the  highest  standards.  And  these  cruisers  are  now  under  contract 
with  adequate  security  for  the  attainment  of  the  results  guaranteed. 
American  sliipbuilders  have  in  these  contracts  placed  themselves  in 
line  with  the  foremost  in  the  world. 

These  results  were  extremely  gratifying  to  the  Department  Both 
bidders  for  these  ships  bid  to  reach  the  speed  upon  the  plans  sub- 
mitted by  the  Department.  The  plans  purchased  abroad  constituted 
the  basis  of  the  plans  submitted  to  competition,  but  by  the  modifica- 
tions made  and  being  made  they  are  now  beyond  identification.  Thus 
the  result  will  be  as  was  originally  contemplated,  viz.,  adopting 
at  the  outset  the  best  known  methods,  native  invention  will  enable 
tis  to  improve  upon  them  and  to  keep  pace  with  the  most  forward 
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Protected  and  L  saejm  ^ 


Dolphin     .    .    .  i 
(Despatch  vessel) 


IJoeton  .... 
(Protected  cruk»r) 


Atlnntn 

(Protected  crui*er) 
Chicago     .    .  . 
(Protected  cruiser) 


Charleston 
(1  ruteeuja 


Baltimoa<  .  .  . 
(Protected  cruiser) 


(Junboat  No.  1 

(Cruiser) 


Mnnlttit  No.  8 
(Cruises) 


I  Yuieer  No.  4 

(Protected 
Cruiser  No.  5  - 

(Protected  cruiser) 
'tan  boat  No.  S 
(Cruiser) 

•  iunboat  No.  4 

(Cruiser 


1882 


1882 
1883 

1887 

1887 

1887 

1887 


1st  Claw 


1887 
1887 
1887 

1887 
18K7 


5 


Boach's 

Commi*- 
ttioned 

'  240 

32 

Ditto 

Ditto 

270 

a*  S  v 

42 

Ditto 

Ditto 

270 

42 

Ditto 

Awaiting 

315 

48  1-6 

Union  Iron 

Work  a 

Building 

300 

46 

Cramp's 

Ditto 

315 

Ditto 

Ditto 

230 

36 

Columbian 
Iron  Works, 
Baltimore 

Ditto 

175 

31 

Cramp's 

Ditto 

310 

49  1-6 

Ditto 

Ditto 

315 

48* 

Union  Iron 
Works 
N.  F.  Pabt.er. 
Jr..  *  Co. 
Chesfer,  Pa. 
Ditto 

Ditto 
D*o  ! 

Ditto  | 

310 
X3U 

230 

49  1-6 
36 

36 

17 


Cramp's 


138 


14 
14 

5  5-12  9 


17 
19 

19J 


21  4413 

t 
I 

li  i:ou 

11  7-12  r4» 
18|  44*3 

19  5-54  4354 
182  4>«> 


I70o  ZU* 

170O 
7*3 


I 


.3  7  -12     »  v~ 


1 


*  Indicated  hoi 

f  Guaranteed. 


J  Guaranteed.    Indjcatid  I 
$  Guaranteed  speed,  19  kasta. 
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Steel  Vessels  Completed  ok  Building. 


Type  of  Engines. 


Single  screw  vor- 
tical com]>ound 

Single  screw  hori- 
zontal compound 


Ditto 

Twin-screw,  com- 
pound overhead 
bourn 


Twin-screw  hori- 
zontal compound 


T win-screw  hori- 
zontal triple  ex- 
pansion 

Ditto 


Single  Bcrow  hori- 
zontal compound 

Twin-screw  hori- 
zontal triple  ex- 
pansion 


Ditto 
Ditto 
Ditto 

Ditto 

Twin  -  screw  ver- 
tical, triple  ex- 
pansion 

Twin -screw  ver- 
tical, quadruple 
ox, 


411 


698 


Secondary. 


1  G-in.  B.  L.  R.  2  Gatliugs 
2  6-pdrs. 
4  47mm B.C. 

2  8-in.  B.  L.  R.1  2  Gatlinge 
G  G-in.  B.  L.  R.  2  G-pdrs. 

2  3-ixlra. 
2  1-pdr. 
2  47mm  R.  C. 
2  37mm  R.  C. 
Same  as  Iiot+- 

ton. 
2  Gatlingg 
2  6-pdr». 


698  Same  aa  Bos- 
ton 

930  4  8-in.  B.  L.  R 
8  G-in.  B.  L.  R 


2  5-in.  B.  L.  R.  2  1-pdr 

4  47mm  R.  C 


l  2  8-in.  B.  L.  R. 
G  6-in.  B.  L.  B. 


2  37mm  R.  C 
2  Gatlinga 
4  G-pdrs. 
2  3-pdra. 

1  ]-pdr. 
4  37mm  R.  C. 

900  4  8-in.  B.  L.  R.  2  Gatlings 
6  G-in.  B.L.R.;  4  6-pdre. 

2  3-pdrs. 


Total 

Contract 
0»t  of 
Hull  uid 


315*000 


619,000 


G17,000 

889,000 

1,017,000 
1,325,000 


320  6  G-in.  B.  L.  R, 


130  4  G-in.  B.  L.  R 


850  12  G-in.  B.L.  R, 


900  Ditto 

I 

900  12  G-in.  B.  L.  R. 
34o'  Same  as  No.  1 


340 


Ditto 


247  3  dynamite 
guns,  10^-in. 
calibre 


47 


1  1-pdr 
4  37mm  R.  C 

2  Gatliugs  455,000 
2  G-pdrs. 
2  3-pdn*. 

1  1-pdr. 

2  37mm  R.  C 
2  Gatliugs  247,000 
2  3-jKlri?. 

1  1-pdr. 

2  'SI mm  R.  CI 
2GaUings  1,248,000 
4  G-pdrs. 
2  3-pdra. 
1  1-pdr. 
4  37mm  R.  C. 
Same  uh  Bal- 
timore 

Ditto 


Date  of  Act 


Aug.  5, 1882 
Mar.  3, 1883 

Ditto 
Ditto 


Ditto 
Ditto 

Mar.  3,1885 

Aug.  3, 1880 


Contract 


a- s 

ill 


M- 


July  23, 1883  — 
Ditto 


4  automobile 
torpedoes 


aeNo.  1 


Ditto 

2  Gatlinga 
2  3-pdra. 

1  1-pdr. 

2  37mm  R.  C 
2  3-pdre. 


1,350,000 
1,428,000 
490,000 


490,000 


Ditto 
July  2G,  1883 

Dec.  28,1886 

Dec  17, 1886 


Mar.  13, 1885  Jan.  31, 1887 


Ditto 


Mar  3,  1885 
Mar.  8, 1886 


Mar.  3,  1887 
Ditto 
Ditto 

Ditto 
Aug.  3, 1886 


Including 
dynamite 
gun-,  Ac.,' 
350.000 
82,750    Ang.3, 188G 


Dec  22,1880 
Oct.  27, 1887 

Oct.  27, 1887 
Oct.  26, 1887 
Nov.  15,  18S71 

Nov.  15, 18S7 
Feb.  11, 1887 


18 
18 
12 

12 

24 

24 
24 
18 

18 
12 


ll  Guaranteed  .speed,  20  knot*. 


%  Tluve  given  data  here  of  the  llerreshoff  bid. 
**  Estimated,  23  knot*. 
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Armour-       By  the  Act  of  August  3, 1886,  the  Department  was  authorized  to 
Monitors*   construct  two  armourclad  vessels,  each  of  about  6000  tons,  and  each 
to  cost,  exclusive  of  armament,  not  exceeding  2,500,000  dollars. 

One  of  these  vessels  will  be  built  upon  the  plans  of  the  Depart- 
ment, and  one  upon  those  of  the  successful  competitor,  the  Barrow 
Shipbuilding  Company.  The  completion  of  the  double-turreted 
monitors  will  be  somewhat  delayed  from  the  necessity  of  obtaining 
the  armour  from  the  Bethlehem  Iron  Company  under  the  contract 
referred  to  heretofore.  Meanwhile,  the  matter  is  receiving  careful 
attention.  It  is  not  deemed  desirable  to  order  work  begun  upon 
these  vessels  in  the  Navy  yard  until  they  can  be  pushed  to 
completion. 

Coast  and  Congress  at  its  last  session  appropriated  the  sum  of  2.000,000 
Scfcucc!  dollars  for  coast  and  harbour  defence  vessels.  This  is  the  only  appro- 
priation heretofore  made  for  a  new  Navy,  the  disposition  of  which  has 
not  as  yet  been  determined  by  the  Department.  Bids  were  opened 
upon  November  1  last  for  the  construction  of  one  first-class  torpedo 
boat,  and  two  bids  were  found  to  have  been  received;  one  from  the 
Herreshoff  Company  of  Rhode  Island,  and  one  from  the  Vulcan  Iron- 
works of  Chicago.  As  both  offer  ample  guarantees,  and  the  plans 
submitted  with  the  bids  in  each  case  are  satisfactory,  both  offers  may 
be  accepted.  If  so,  one  will  be  paid  for  out  of  the  appropriation  for 
harbour  defence  boats.  Beyond  this  the  Department  is  not  disposed 
to  go  with  the  construction  of  these  unprotected  torpedo  boats.  It  is 
believed  that  at  present  the  facts  are  against  them. 

They  are  of  value  only  upon  occasions  when  they  are  invisible  to 
an  enemy.  Such  occasions  are  rare.  This  should  rule  them  out 
as  a  reliable  weapon  for  coast  and  harbour  defence.  A  nation 
cannot  select  the  nights  when  it  will  defend  its  harbours.  The 
occasions  when  it  must  are  chosen  by  its  adversary. 

The  foregoing  observations  only  shift  the  problem  a  little.  The 
weapon  carried  by  the  torpedo  boat  is  the  most  destructive  known. 
Torpedos— projectiles  of  all  kinds  containing  high  explosives — are 
incomparably  tho  most  powerful  known.  The  abandonment  of  the 
unprotected  boat  does  not  involve  the  abandonment  of  the  projec- 
tile. The  facts  concerning  the  unprotected  torpedo  boat  have  not 
as  yet  been  generally  formulated  into  the  conclusions  above  stated, 
but  a  careful  study  of  the  facts  has  brought  about  a  settled  con- 
viction upon  the  subject  which  will  govern  the  action  of  this 
Department. 

In  what  way,  then,  shall  the  high  explosive  projectiles  be  carried 
so  as  to  certainly  reach  the  object  of  attack  in  spite  of  machine 
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and  rapid-fire  guns  ?  One  method  possibly  now  taking  practical 
shape  is  that  of  the  submarine  boat  A  number  of  claimants  are 
pressing  different  devices  for  these  boats.  In  order  to  ascertain 
whether  any  known  and  certain  results  have  yet  been  reached  in 
the  progress  of  this  branch  of  the  art,  the  Department  has,  with 
the  aid  of  the  Chief  of  the  Bureau  of  Ordnance,  prepared  an  adver- 
tisement inviting  all  persons  who  offer  to  guarantee  the  results  of 
their  work  to  submit  proposals  to  the  Department  upon  March  1 
next  It  will  serve  to  sift  the  claims  and  may  result  in  an  effective 
and  operative  submarine  torpedo  boat.  It  is  reasonably  certain  that 
lx>ats  entirely  submerged,  except  as  to  a  turret,  small  and  protected 
against  machine  gun-fire,  are  practicable. 

The  pneumatic  dynamite  gun  is  a  weapon  claiming  consideration 
in  this  connection.  Its  range  is  such  as  to  avoid  the  necessity  of 
approaching  closely  to  the  object  of  attack ;  but  the  Department  does 
not  feel  authorized  to  expend  anything  further  upon  this  weapon 
until  a  trial  shall  have  been  had  of  the  guns  upon  the  boat  now 
being  built  If  this  trial  should  be  favourable  to  the  gun,  it  would 
remove  many  doubts  and  difficulties.  This  will  be  known  within  the 
next  few  months.  If  these  various  devices  fail,  protected  boats  can 
be  built  of  small  tonnage,  of  light  draught,  proof  against  machine 
gun-fire. 

To  sum  up  this  matter,  the  Department  deems  it  unwise  to  follow 
at  present  the  course  of  the  European  Powers  in  building  unpro- 
tected torpedo  boats.  It  recognises  the  power  of  the  dynamite  pro- 
jectile, and  believes  it  practicable  to  embody  it  in  such  manner  as  to 
insure  that  it  will  reach  any  desired  object  of  attack  in  spite  of 
known  weapons,  and  upon  that  problem  it  is  engaged. 

I  find  myself  unable  to  concur  in  the  recommendation  that  the 
single-turreted  monitors  be  repaired  and  made  ready  for  coast  defence 
vessels.  An  examination  of  their  cliaracteristics  shows  that  outside 
of  the  ships  in  our  own  Navy,  no  antagonist  could  probably  be 
found  against  which  they  could  stand  for  a  moment.  They  were 
good  vessels  for  their  time,  but  are  entirely  obsolete. 

A  first-class  modern  ironclad  could  safely  anchor,  surrounded  by 
these  monitors,  without  any  danger  or  injury  to  herself,  and  any 
one  of  her  guns  could  send  a  projectile  clean  through  the  monitor 
from  stem  to  stem.  It  would  be  little  less  than  murder  to  send 
men  in  these  at  the  present  time  to  encounter  any  recently  built 
ironclad.  I  appreciate  fully  that  it  is  only  as  a  temporary  expedient 
that  it  is  suggested,  and  with  the  thought  that  in  the  absence  of 
anything  else  these  might  be  better  than  nothing.    This  has  been 
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the  theory  upon  which  over  fifty,  and  probably  seventy-five  millions 
have  been  spent  since  the  close  of  the  war.  It  is  time  to  stop  it,  and 
be  content  only  with  the  best  If  every  dollar  is  made  to  count 
upon  something  of  real  value  waste  will  stop,  and  not  before. 

The  reduction  in  the  expense  of  handling  and  caring  for  naval 
stores  under  the  new  system  of  consolidation  has  been  over  25  per 
cent. 

The  expenditure  required  upon  the  Hartford  exceeding  the  statutory 
limit,  it  was  decided  to  suspend  work  and  allow  the  matter  to  be  re- 
submitted to  Congress.  The  Tennessee,  which  has  been  sold,  has  had 
a  short  life,  but  as  a  consumer  of  money,  a  brilliant  one.  She  cost 
originally  £378,639,  in  1867.  Between  1869  and  1875  she  had 
had  three  months'  service,  and  had  cost  in  repairs  and  improvements 
£249,702,  an  amount  largely  in  excess  of  a  fair  price  for  a  warship 
of  her  characteristics.  On  her  trial  trip  she  attained  a  speed  of 
16  knots,  and  made  a  run  of  15  knots  per  hour  for  four  hours. 
When  the  boilers  built  by  John  Ericsson  were  taken  out,  and  others 
substituted  by  John  Roach  in  1873,  her  maximum  speed  on  their 
trial  was  10}  knots.  On  April  4,  1887,  she  was  condemned  by  the 
Statutory  Board  as  unsea worthy  and  not  worth  repairing,  and  ordered 
to  be  sold,  having  had  put  upon  her  between  1875  and  1887  the 
additional  sum  of  £116,541.  She  brought  £7105  at  the  auction  sale. 
She  had  cost  the  Government  £800,000  in  round  numbers  and  had 
done  about  ten  years  of  active  service,  outside  of  repair-shops  and 
Navy  yards.  It  is  often  a  subject  of  wonder  what  has  become  of 
the  £14,500,000  spent  upon  war-vessels  since  the  close  of  the  war, 
in  view  of  the  fact  that  there  is  now  no  Navy.  This  bit  of  history 
will  serve  as  an  illustration. 
Naval         A  public  feeling  seems  to  exist  for  the  creation  of  a  Naval  Reserve. 

Reserve 

Committees  of  the  Chambers  of  Commerce  of  New  York  and  San 
Francisco  have  passed  resolutions  urging  the  organization  of  such  a 
force.  Inquiries  have  also  been  made  at  the  Department  from  cities 
of  the  Great  Lakes,  and  meetings  have  been  held  in  cities  of  the 
South  indorsing  the  formation  of  such  a  national  organization.  The 
Department  has  informed  itself  fully  of  the  different  systems  of 
organization  for  coast  defence  and  Naval  reserves  at  present  in  force 
in  foreign  countries,  and  is  prepared  to  formulate  a  general  plan  for  a 
similar  organization  to  meet  the  requirements  and  conditions  of  our 
own  institutions.  It  should  resemble  in  organization  that  of  the 
militia  or  national  guard,  rest  upon  the  foundation  of  local  interest, 
contemplate  the  employment  and  rapid  mobilization  of  steamers 
enrolled  on  an  auxiliary  Navy  list,  and  be  calculated  to  produce 
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the  best  results  upon  a  comparatively  small  national  expenditure. 
I  ask  for  this  question  the  earnest  consideration  of  Congress. 

Several  European  Governments  make  an  annual  contribution, 
based  on  tonnage,  to  companies  constructing  new  vessels.  The  con- 
sideration to  the  Government  is  a  counter  agreement,  permitting 
the  Government  to  take  the  vessels  for  transports  in  time  of  war 
upon  terms  named  in  the  agreement.  The  Government  officials  are 
also  consulted  as  to  her  mode  of  construction,  and  she  goes  on  to 
the  Naval  reserve  list.  These  payments  are  incidentally  in  the 
nature  of  a  subsidy  to  the  shipowner,  and  this,  with  their  liberal 
payments  for  Government  transportation  of  mails,  &c,  keeps  a  large 
fleet  of  merchantmen  afloat  as  a  reserve  ready  for  a  time  of  war. 
Without  ships  and  trained  seamen  there  can  be  no  Naval  reserve. 

A  notable  illustration  of  the  generosity  and  courage  with  which 
England  pushes  her  shipping  interest  is  seen  in  the  manner  in  which 
she  is  at  this  moment  dealing  with  the  trade  of  the  North  Pacific. 
It  has  been  thus  far  principally  under  the  American  flag  and  con- 
tributory to  San  Francisco  and  the  United  States.  The  British 
Government  and  Canada  together,  are  proposing  for  the  establish- 
ment of  a  line  of  first-class  steamers  from  Vancouver  to  Japan. 
The  subsidy  is  likely  to  be  £63,000  annually — £45,000  from  Eng- 
land and  £15,000  from  Canada.  There  will  also  be  contributed, 
from  the  Naval  reserve  fund  probably  5  dollars  per  ton  annually 
for  each  ship  constructed  for  the  route,  which  will  increase  the  sum 
by  probably  £26,400.  Under  sucli  competition  it  is  quite  easy  to 
conjecture  what  will  become  of  the  American  flag  and  our  resources 
in  the  way  of  a  Naval  reserve  in  the  North  Pacific. 

The  facts  concerning  war-vessels  in  commission  given  in  the 
Secretary's  report,  will  be  found  recorded  under  our  heading  of 
"Naval  Vessels  in  Commission."  For  the  vessels  sold,  £25,500  was 
received,  £5,900  in  excess  of  their  appraised  value.  As  soon  as 
temporary  provision  can  be  made  at  League  Island  for  the  marine 
guard  quartered  on  the  Antietam  (no  longer  suitable  for  that  pur- 
pose), it  is  proposed  to  offer  her  for  sale. 

The  sales  of  other  Government  property  amount  to  £50,000, 
besides  £21,000  to  come  from  the  large  sales  at  Portsmouth, 
Boston,  and  San  Francisco. 

It  has  not  been  the  custom  of  the  Department  of  late  years  to 
specify  the  forms  and  characteristics  of  vessels  intended  to  be  built. 
It  has  seemed  wise  to  leave  the  matters  to  the  disposition  of  Congress. 
The  Department  is  prepared  to  proceed  with  the  construction  of 
armourclad  vessels,  and  recommend  the  commencement  of  two  addi- 
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tional  ones  to  cost,  exclusive  of  armament,  not  exceeding  £1,500,000, 
one  to  be  built  by  contract  and  one  in  one  of  the  Navy  yards.  It 
also  asks  for  authority  to  build  three  more  fast  cruisers  of  the  highest 
type.  Attention  is  called  to  the  report  of  the  chief  constructor, 
where  it  is  stated  that  in  six  years  but  four  of  the  present  cruising 
ships  will  remain  serviceable.  The  present  Navy,  in  other  words,  will 
have  disappeared  at  that  time. 
Develop-  The  steam  trials  of  the  year  have  indicated  the  great  increase  in 
Ihcycnn    speed  and  ratio  of  power  to  displacement  in  vessels  recently  designed. 

In  some  cases  this  has  been  obtained  by  sacrificing  many  other 
qualities  which  are  essential  in  a  war-vessel.  Among  the  fastest 
vessels  tried  during  the  year  may  be  mentioned  the  Dogali,  2000  tons, 
19*6  knots,  7600  I.H.P. ;  Chinese  cruisers,  2300  tons,  over  19  knots 
and  6000  I.H.P. ;  the  Undaunted-,  5000  tons,  18*9  knots,  8602 
I.H.P. ;  Galatea,  5000  tons,  19  knots,  9200  I.H.P. ;  Eeina  Regente, 
5000  tons,  20-6  knots  mean  speed,  11,500  I.H.P.;  speed  with 
natural  draft,  18*7  knots,  I.H.P.  7780. 

If  the  expectations  entertained  for  the  new  cruisers,  4  and  5,  and 
the  Baltimore,  now  under  contract,  are  realized,  it  is  believed  that 
they  will  prove  as  efficient  as  any  other  vessels  of  the  same  class  and 
date  of  design.  The  cruisers  in  process  of  construction  in  France  and 
Germany  correspond  closely  with  our  new  cruisers  in  size,  speed,  and 
battery  power.  Triple-expansion  engines,  with  high  piston  speed  and 
systems  of  forced  draft,  are  now  in  universal  use  in  all  modern  war 
ships.  In  a  few  vessels  of  recent  design  the  number  of  propellers 
lias  been  increased  to  three. 

The  important  developments  of  the  year  leading  to  the  early 
domestic  supply  of  gun  forgings,  guns,  and  armour  are  referred  to  in 
detail  elsewhere. 

Competition  among  the  manufacturers  of  steel  battering  shell 
abroad  has  produced  projectiles  giving  wonderful  although  somewhat 
inconsistent  results.  One  of  a  lot  of  200  Holtzer  12-inch  chrome 
.steel  shell  (ordered  by  the  Admiralty),  and  recently  tried  in  England, 
was  fired  through  a  new  Brown  16-inch  compound  plate  and  10  feet 
of  solid  backing,  and  was  stopped  by  an  old  armour  plate  in  the 
rear.  The  plate  was  broken  in  two  parts,  and  cracks  were  developed 
over  its  surface :  the  frame  at  the  back  was  broken,  and  the  plate 
moved  back  bodily  4  or  5  inches.  The  projectile  was  found  to  be  so 
little  deformed  that  it  might  have  been  fired  again. 

Rapid-fire  guns  are  being  rapidly  developed  and  are  fast  assuming 
an  importance  which  will  permit  them  to  form  the  principal  batteries 
of  certain  classes  of  vessels. 
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The  establishment  of  the  home  manufacture  of  a  rapid-fire  and 
revolving  cannon  is  of  great  importance  to  the  country.  Reference 
is  made  elsewhere  to  the  contract  made  with  the  Hotchkiss  Ordnance 
Company  for  the  manufacture  of  the  Hotchkiss  guns  in  the  United 
States.  The  manufacture  of  another  gun  of  the  rapid-fire  type,  the 
Driggs-Schroeder,  of  American  invention,  has  been  undertaken  by  a 
prominent  firm.  A  3-pounder  gun  of  this  model  has  been  built  and 
is  now  at  the  Naval  Ordnance  Proving  Ground  for  triaL 

The  manufacture  of  the  new  brown  powder  has  been  successfully 
developed  by  Messrs.  Du  Pont,  and  the  American  powder  is  found 
upon  trial  to  give  results  quite  as  good  if  not  better  than  those 
obtained  from  similar  powder  purchased  abroad. 

In  Europe  the  work  of  constructing  fast  torpedo  boats  has  re- 
mained in  the  hands  of  private,  builders.  The  unprecedented  speed 
of  26  •  18  knots  has  been  attained  by  the  Ariete,  a  147-foot  twin- 
screw  boat  built  by  Thornycroft  and  Co.  for  the  Spanish  Admiralty. 
Messrs.  Yarrow  and  Co.  have  also  completed  two  single-screw  135- 
foot  boats  for  the  same  Government,  named  the  Azor  and  Halcon, 
which  on  trial,  carrying  17  tons,  recently  developed,  respectively, 
24  and  23£  knots,  which  is  the  best  result  attained  so  far  by  boats  of 
that  size.  Earlier  in  the  year  this  firm  also  built  for  Italy  two  twin- 
screw  boats  140  feet  long,  of  100  tons  displacement,  which  made 
24*96  and  25*1  knots  for  six  runs  over  the  measured  mile. 

Other  firms  in  England  and  many  prominent  ones  on  the  Continent 
continue  to  supply  remarkably  fast  and  able  boats. 

During  the  present  year  there  is  a  falling  off  in  the  number  built, 
but  this  is  partly  due  to  the  fact  that  heavy  orders  given  to  different 
firms  in  1886  have  been  nearly  all  filled,  and  more  particularly 
because  professional  opinion  has  apparently  succeeded  in  making 
itself  heard  in  condemnation  of  most  of  the  torpedo  boats  heretofore 
built  The  verdict  is  that  in  order  to  obtain  the  remarkable  speeds 
called  for  by  the  conditions  of  modern  warfare,  these  vessels  have 
been  built  of  too  light  and  delicate  construction,  and  a  greater  tonnage 
is  desirable  for  those  intended  for  service  on  the  high  seas.  The 
tendency  now  is  to  exceed  lengths  of  130  feet  and  to  arm  the  boats 
efficiently  with  machine  and  rapid-fire  guns  for  self-defence  against 
others  specially  fitted  to  attack  them.  The  French  Ouragan,  151 
feet  long,  and  the  Yarrow  and  Thornycroft,  140  and  147-foot  boats, 
and  the  still  larger  "  turnabout  "  boats  of  J.  S.  White,  constitute  a 
type  now  being  studied  ;  but  it  seems  probable  that  for  actual  sea 
service  proper  they  will  attain  a  size  corresponding  to  the  Rattlesnake 
type  in  England,  Bombe  in  France,  Destructor  in  Spain,  Ilyen  in 
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Russia — that  is  of  300  to  600  tons  displacement,  which  brings  them 
more  properly  within  the  domain  of  torpedo  vessels.  Smaller  boats 
will  be  built  of  such  size  as  to  be  useful  for  harbour  defence,  ami 
to  be  carried  by  the  larger  vessels  of  the  Fleet.  Of  these  a  type  is 
being  produced  capable  of  steaming  at  the  rate  of  17  knots  an  hour, 
and  yet  weighing  only  11  %  tons,  and  suitable  for  the  general  service 
of  a  ship  in  times  of  peace. 

In  view  of  the  great  number  of  machine  and  rapid-fire  guns  now 
carried,  the  question  is  also  being  raised  whether  a  partial  protection 
of  the  motive  machinery  is  not  essential.  The  first  step  in  this  direc- 
tion has  been  taken  by  the  Japanese  Government,  who  have  lately 
received  from  Yarrow  and  Co.  a  166-foot  boat,  in  which  the  boilers 
are  covered  by  1-inch  steel  armour.  This  will  prove  inadequate  as 
against  the  latest  developments  of  machine  guns.  The  result  of  the 
last  year's  consideration  of  the  question  is  that  the  torpedo  boat  has 
lost  ground. 

The  transportation  of  torpedo  boats  across  country  by  rail  has  lately 
been  effected  in  France  in  a  manner  full  of  tactical  interest.  This 
feature  commends  itself  as  possessing  peculiar  interest  in  the  United 
States. 

While  first-class  torpedo  boats  are  found  to  be  too  small  for  efficient 
service  at  sea,  those  for  harbour  defence  are  yet  so  large  as  to  lose  the 
valuable  feature  of  invisibility,  and  many  authorities  are  beginning  to 
maintain  that  these  should  have  the  power  of  going  under  water  if 
required. 

But  three  finished  torpedoes  have  been  presented  to  the  Torpedo 
Board  by  inventors,  viz.  the  Patrick  torpedo,  the  Howell  torpedo, 
and  the  Hall  torpedo.  Some  preliminary  trials  of  the  Patrick  tor- 
pedo have  been  made  before  the  board,  and  a  programme  of  further 
trials  submitted.  This  torpedo  of  American  invention  lias  great 
promise  and  should  be  encouraged.  Trials  with  the  other  torpedoes 
have  not  as  yet  been  made,  as  the  owners  have  not  announced 
themselves  ready. 

Special  attention  is  called  to  the  following  recommendations  in 
the  annual  reports :  For  additional  facilities  for  Naval  work  on  the 
Pacific  coast,  especially  in  the  neighbourhood  of  Puget  Sound,  and 
the  establishment  of  a  Naval  station  in  the  Gulf.  For  an  appropria- 
tion to  complete  the  six  cannon  required  for  the  Chicago,  Boston, 
Atlanta  and  Dolphin,  and  for  supplying  a  modern  armament  for 
four  of  the  present  third-rates.  An  important  arrangement  has  been 
made  with  the  Hotchkiss  Company  for  furnishing  90  Hotchkiss 
guns  of  various  calibres,  with  ammunition,  on  the  condition  that  the 
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work  should  be  done  in  the  United  States.  This  action  will  result  iu 
the  permanent  establishment  of  a  new  and  most  useful  branch  of 
manufacture  in  this  country.  Consideration  has  also  been  given  to 
the  improvement  of  fuses  and  small  arms,  and  at  the  instance  of  the 
Bureau  a  new  sample  revolver  has  been  designed,  embodying  several 
special  features,  which  is  now  under  examination.  Special  attention 
is  also  called  to  the  recommendation  for  new  modern  vessels,  for  the 
training  squadron  and  the  establishment  of  a  swimming  school ;  for 
an  engineer  assistant  to  the  chief  of  the  Bureau  of  Steam  Engineering 
and  an  assistant  chief  for  the  Bureau  of  Construction  ;  for  legislation 
to  improve  the  condition  and  advantages  of  the  Medical  Corps  of  the 
Navy.  The  Secretary  recommends  that  the  number  of  officers  of  the 
Marine  Corps  be  increased,  and  that  500  enlisted  men  be  added  to 
the  corps.    Also  that  quarters  be  provided  for  the  men  on  the 
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Tonnage  of  the  Merchant  Navies  of  the  British  Empire,  the  United 

United  States,  in  each  of  the  Years,  1820,  1830, 


Comers 

1820. 

1830. 

1840. 

I860. 

Ttritiuli  Pmnirn*  f inf>lni1in<r  TTtiifoil  T\  inmlrm^ 
i>ruiyn  i,mj)irc    ^inciuiung  uuiicu  i\.iu«^u()iiij  . 

To  lis. 

Tons. 

Tons. 
0,0x1  (•)■» 

Tons. 

A  »«*>  <W>> 

United  Kingdom  ...... 

Tinasin 

2,724,107 

8,504,944 

H  1 1> In Tii  1 

nrwnv 

A.                          •  »••••. 

am  M 

169.197 

'27(5  M7 

Sweden  ....... 

•  t                *  • 

mm           . . 

*  •             •  ■ 

71,257 

Bremen  ....... 

17,283 

20,206 

43,647 

67,770 

292,576 

22,610 
662,500 

34,919 
688,153 

United  States :  § 

Registered  for  Oversea  (Foreign  Trade) 

■  *            -  • 

576,475 

899,765 

1,585,711 

Enrolled  and  Licensed  (including  Lake  and 
Biver  Steamers). 

•  •            •  > 

591,447 

1,240,860 

1,899,555 

*  In  consequence  of  steps  taken  to  clear  the  British  Begister  in  and  since  1854,  and  in  conse- 
quence of  alterations  in  the  system  of  measurement,  the  British  tonnage  since  1854,  as  compared 
with  previous  years,  is  a  great  deal  less  than  it  would  hare  appeared  to  be  if  the  old  plan  of  taking 
the  figures  had  continued. 

t  The  returns  for  Italy  do  not  include  the  province  of  Venetta  previous  to  the  year  1870,  nor  of 
Kome  previous  to  1875.  Small  coasting  vessels  and  fishing  boats  are  also  not  included  after  the 
year  1870. 
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Kingdom,  the  other  Principal  Maritime  Countries  of  Europe,  and  the 
1840, 1850, 1860, 1870,  1875,  and  1877-86. 


I860. 

1870. 

1875. 

1877. 

1878. 

1879. 

1880. 

1881. 

Tons. 
5,710,968 

Tons. 
7,149,134 

Tom. 
7,744,237 

Ton*. 
8,133,837 

Tons. 
8,329,421 

Tone. 
8,462,364 

Tons. 
8,447,171 

Tons. 

8,575,560 

4,580,742 

5,617,693 

6,087,701 

6,336,360 
340,202 

6,492,121 
382,554 

6,521,289 
459,280 

6,519,772 
467,884 

6,641,267 

•  • 

*  •            *  ■ 

300,721 

303,319 

303,645 

284,652 

272,308 

274,826 

558,927 

1,022,515 

1,419,308 

1,493,041 

1,526,689 

1,510,669 

1,518,658 

1,520,404 

>  •  ■■ 

qja  oca 
340, 

507,049 

r  (\fW  AIR 

K.OO  CIA 

536,610 

KQrt  CIV* 

o3U,eUo 

KAO   P-A  O 
Oil, Ml 

529, 01. J 

•  •            ■  • 

178,646 

244,100 

252,062 

251,209 

251,958 

249,466 

253,409 

142,416 

184,496 

219,567 

223,910 

219,861 

245,709 

244,279 

270,055 

121,863 

171,654 

182,073 

216,032 

234,718 

260,769 

270,209 

280,08$ 

•  •            •  • 

982,355 

1,084,882 

1,117,935 

1,129,129 

1,171,286 

1,182,097 

1,194,407 

433,922 

389,614 

410,689 

365,256 

358,995 

347,665 

328,281 

805,046 

33,111 

30,149 

50,186 

48,405 

60,708 

71,191 

75,666 

77,840 

996,124 

1,072,048 

1,028,228 

989,128 

975,883 

932,853 

919,298 

914,373 

.  •            *  » 

1,012,164 

1,044,337 

1,068,449 

1,029,157 

1,005,972 

999,196 

989,057 

329,377 

290,450 

283,189 

286,078 

282,571 

290,971 

286,556 

263,075 

404,063 

262,032 

.. 

•• 

»• 

>  • 

•  • 

2,546,237 

1,516,800 

1,553,827 

1,611,193 

1,629,047 

1,491,533 

1,352,810 

1,335,586 

2,752,938 

2,677,940 

3,299,905 

2,631,407 

2,583,718 

2,678,068 

2,715,224 

2,722,148 

X  Including  the  Teasels  tradingon  the  Danube.  Excluding  small  coasting  Teasels  and  fishing  boats. 
§  Years  ended  30th  June.   The  tonnagw  for  1870  and  subsequent  Tears  is  new  admeasurement. 
||  Registered  tonnage  is  that  employed  in  the  foreign  trade.   Enrolled  and  licensed  is  that 
employed  in  the  riTer,  lake,  and  home  trade. 
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T;,\x\o,k  of  the  Merchant  Navies  of  the  British  Empire,  the  United  Kingdom, 
:be  other  Principal  Maritime  Countries  of  Europe,  and  the  United  States, 
;n  oaoh  of  the  Years  1820, 1830,  1840, 1850,  1860,  1870,  1875,  and  1877-86 


1  »«9 

1883 

18B4 

1001, 

1  UK 

1S86 

i  on?. 

ions. 

ion  B. 

ions. 

J.  uuo. 

8,796,517 

9,131,418 

9,314,496 

9,323,615 

9,246,051 

ft  OAS  ftJifl 

7  1QA  A.(\t 

7  <MSR  7A7 
1 ,000, /VI 

1  ,00/  t£\JO 

7  '10 1  vi; 

"inn  KKS 

•  • 

•  • 

•  • 

•  • 

•  • 

1,0*/ ,iy* 

i  ,000,10* 

527,456 

519,640 

529,585 

517,061 

•■ 

266,396 

281,343 

278,738 

288,236 

307,338 

319,923 

322,235 

.. 

C99,397 

307,559 

319,465 

319,213 

1,226,650 

1,269,477 

1,294,288 

1,282,449 

302,790 

309,764 

308,339 

302,769 

82,647 

86,360 

80,592 

84,862 

983,017 

1,003,679 

1,033,829 

1,000,215 

990,004 

973,333 

971,001 

953,419 

288,011 

280,184 

281,346 

269,763 

« i 

•  • 

261,496 

•  • 

1,292,294 

1,302,095 

1,304,221 

1,287,999 

1,111,179 

2,873,639 

2,933,392 

2,967.008 

2,977,935 

3,020,957 

Uritttfh  Empire  *  (iuclading  United^ 
Kingdom; 


Fuited  Kingdom 
Russia  • 
Finland 
Norway  . 


Denmark 
Hamburg 


Total 
Hollund 
Belgium 
Frauce 
Italy  f. 


German  Empire 


Greece. 

V 

United  States :  § 

Registered  for  Oversea  (Foreign! 
Trade)  .       .  .       .  / 

Enrolled  and  Licensed  (including 
Lake  and  River  Steamers)  ||    .  / 


*  In  conHequence  of  stepH  taken  to  clear  the  British  Roister  in  and  since  1854,  and  in  conse- 
quence of  alterations  in  the  system  of  measurement,  the  British  tonnage,  since  1854,  as  compared 
with  previous  years,  is  a  great  deal  less  than  it  would  have  appeared  to  be  if  the  old  plan  of  taking 
the  figures  had  continued. 

t  The  returns  for  Italy  do  not  includo  the  province  of  Yenetia  previous  to  the  year  1870,  nor  of 
Rome  previous  to  1875.  Small  coasting  vessels  and  fishing  boats  tiro  also  not  included  after  the 
year  1870. 

X  Including  the  vessels  trading  on  the  Danube.  Excluding  small  coasting  vessels  and  fishing 
boats. 

§  Years  ended  30th  June.   The  tonnage  for  1870  and  subsequent  years  is  new  admeasurement. 
H  Registered  tonnage  is  that  employed  in  the  foreign  trade.    Enrolled  and  licensed  is  that 
employed  in  the  river,  lake,  and  home  trade. 
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1           1                   •  •• 

•  1,2-  

1886. 



423,711 
69,421 
17,458 
9,197 
44,179 
13,433 
25,611 
30,165 

s 

t-t 

H  g  i  i  £  a"  ri  r£  g 

1883. 

Ton*. 
751,950 

88,311 

18,201 

20,259 

128,145 

27,560 

84,610 

41,055 

s 

00 

Tons. 
714,521 

74,776 

15,171 

17,146 

118,738 
23,777 

135,200 
43,548  ' 

40 

2  £     f     »>     «     »     t(     ti  a 

C    h      1-      N      V      4      «       CO  © 

H  —     oo     oo"    oc"    oo     ao"    tef  — " 
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13,152 

12,273 

80,827 

14,090 

46,830  j 

31,863  ' 

1879. 

1878. 

fi"^i'©"*,O!<5»O00 

S«cc»0(Mer5eMooS 
^"  ;£    52    w     -1    m    :i'    ■*'  o 

Tom. 
493,932 

97,289 

17,860 

13,675 

67,768 

16,055 

50,900 

44,884  i 

00 

Toiu. 
502,585 

118,394 

30,039 

27,836 

72,709 

21 ,882 

64,209 

88,678  ' 

1870. 

•    Zi       ^       2                         «       <N  (N 

S  S   5   5    .    .  3  S 

H  3   8   S            S   8  % 
~  i—i 

1860. 

a  *S     oo       .       .            X  cc 

1850. 

Ton*. 
133,695 

11,115 

I 

18,572  | 
44,032 

*  • 

a 

■ 

H 

K 

a 

3 

United  Kingdom* 
Norway  .    .  . 
Sweden  .    .  . 
Denmark    .  . 
Germany    .  . 
Holland     .  . 
France  .    .  . 
Italy     .    .  . 

<a 
> 

1 

© 


a 

o 

a 


to 

3 

.8 
hi 

o 


s 

© 

.£ 

f 


s 

.2 


i  s 


3 

a 


o 


il 

O 


3  <- 

to  S 


C  c3 

c  © 

3  a 

5  = 


©  o 
Si* 


5 

-S 

Si 

.8  D 

a  I. 

§:  I 

a  ; 

is 

tc  .2 
a  bo 

I  j 
|| 

3i 


•2  «  —  © 


M 


a 


£  s  S  3 

«     O     "J  H 

•s  &  •  s 

®  ^  tS  5 

5,i  14 


►»  h  3  s 
I  **  >■ 

£  i 


Digitized  by  Google 


738 


THE  NAVAL  ANNUAL. 


Tonnage  of  Steam  Vessels  belonging  to  the  Merchant  Navies  of 
Countries  of  Europe,  and  the  United  States,  in  each 


Oororraro. 

4  Sft4Jfc 

1840. 

1850. 

1860. 

1870. 

1875. 

«  AW*  A 

1878. 

British  Empire  * 

Tons. 
95,807 

Tons. 
187,631 

Tons. 
500,144 

Tons. 

1,202,134 

Tons. 
2,072,804 

Tone. 

2,492,327 

United  Kingdom  . 

87,539 

167,698 

452,852 

1,111,375 
13,715 

1,943,197 

7,400 
45,965 

2,313,832 
74,324 
9,724 
51,674 

83,00/ 

82,119 

10,453 

39  ,"368 

46,623 

Hamburg  . 

•  •            •  • 

2,842 

10,184 

32,450 

89,730 

75,040 

•  •            •  • 

8,483 

41,393 

55,319 

59,902 

Total  Gorman  Empire  . 

81,994 

183,569 

179,662 

Holland 

«  •            •  • 

2,706 

10,132 

19,455 

59,925 

59,473 

I>U1^1UUJ        .             »  . 

1  (VIA 

i  firt4 

Vi  4'tO 

Franco  ... 

9,535 

13,925 

68,025 

154,415 

205,420 

245,898 

Italy  f 

32,100 

57,147 

63,020 

pire.  garfa 

49,977 

56,271 

57,003 

Greec6      .       •  • 

5,360 

8,241 

United  State*  :$ 

Registered  for  Oversea 
(Foreign  Trade). 

4,155 

44,942 

97,296 

192,544 

191,689 

170,838 

Enrolled  and  Licensed 
(including  Lake  and 
River  Steamers).  § 

198,184 

481,005 

770,641 

882,551 

976,979 

996,840 

*  In  consequence  of  at<  taken  to  clear  the  British  Register  in  and  since  1854,  and  of  alterations 
in  the  system  of  measurement,  the  British  tonnage,  since  1854,  as  compared  with  the  previous  years, 
is  a  (Treat  deal  less  than  would  have  appeared  if  the  old  plan  of  taking  the  tipures  had  continued. 

t  The  returns  for  Italy  are  exclusive  of  the  Roman  States  previous  to  1875. 
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the  British  Empire,  the  United  Kingdom,  the  other  Principal  Maritime 
of  the  Years  1840,  1850,  1860,  1870, 1875,  and  1878-86. 


1879. 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

Tons. 
2,733,269 

Tons. 

2,949,282 

Tons. 

3,239,503 

Tons. 

3,571,078 

Tons. 
4,013,677 

Tons. 
4,249,442 

Tons. 
4,293,115 

Tops. 

4,318,153 

2,508,102 

2,720,551 

3,001,377 

3,331,895 

3,725,229 

3,941,056 

3,969,728 

3,961,746 

91,020 

88,990 

99,214 

•  • 

•  • 

•  • 

10,037 

10,498 

9,973 

10,958 

•  • 

•  • 

«  • 

*  • 

54,781 

58,062 

65,627 

82,519 

92,485 

105,638 

114,108 

*  • 

83,659 

81,049 

79,245 

87,524 

95,276 

107,831 

110,151 

•  • 

48,799 

51,957 

61,426 

70,706 

81,042 

90,710 

89,815 

•  • 

92,237 

99,153 

128,891 

149,774 

173,542 

186,311 

188,2% 

59,462 

58,666 

60,676 

75,702 

89,046 

101,893 

101,256 

•  * 

196,343 

215,758 

251,648 

311,204 

374,699 

413,943 

420,605 

•  • 

58,653 

64,394 

72,224 

85,273 

101,667 

110,050 

108,422 

EQ  con 

TO  OflO 

rji  OCT 

74,oo7 

•  • 

255,959 

277,759 

311,779 

416,228 

467,488 

511,072 

492,396 

*  • 

72,666 

77,050 

98,698 

104,719 

107,452 

122,297 

124,600 

•  ■ 

58,601 

62,743 

65,755 

78,438 

76,780 

79,896 

82,171 

>  • 

•  • 

•  • 

•  • 

•  • 

•  • 

36,272 

•  • 

•  • 

156,323 

146,604 

152,769 

154,570 

171,905 

184,188 

186,406 

170,633 

1,019,849 

1,064,954 

1,112,229 

1,201,255 

1,241,289 

1,281,721 

1,308,511 

1,:540,351 

X  Years  ended  30th  Jane.  The  tonnage  for  1870  and  subsequent  years  is  all  new  admeasurement. 
§  The  **  enrolled  and  licensed  "  tonnage  of  the  United  States  is  confined  to  tho  home  and  river 
trades,  and  is  prohibited  by  law  from  going  on  a  foreign  voyage. 
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Tonnage  of  Vessels  Built  in  the  United  Kingdom,  in  each  Year 

from  1858  to  1886. 


Sailing-  Steam. 


Total. 


Ton*. 
134,930 
147, 9G7 
158,172 
129,970 
164,061 
253,036 
272,499 
235,555 
207,678 
174,5071 
237,687 
230,762 
117,032 
56,545 
54,967 
88,532 
187,318 
241,646 
236,890 
212,320 
141,165 
59,115 
57,480 
92,420 
145,700 
146,818 
162,234 
208,411 
138,362 


Tons. 
53,150 
38,003 
53,796 
70,869 
77,338 
107,951 
159,374 
179,649 
133,511 
94,573 
78,510 
123,525 
225,674 
297,810 
338,004! 
282,134 
333,890 
178,905 
123,475 
221,330 
287,080| 
297,720 
346,361 
408,764 
521,575 
621,758| 
335,208 
196,975 
154,638 


Tuns. 
208,080 
185,970 
211,968 
200,839 
241,399 
360,987 
431,873 
415,204 
341,189 
269,080 
310,197 
354,287 
342,706 
354,355 
392,971 
870, 606 
521,203 
420,551 
360,365 
433,650 
428,245 
356,835 
403,841 
501,184 
667,275 
768,576 
497,442 
405,386 


Sailing.  Steam. 


ToUL 


Toub. 

1,518 
3,402 

*232 

1,084 
2,279 
949 
3,641 
4,994 
8,67i; 
11,800, 
9,429 
3,715 
3,790 
1,094 
1,781 
3,71ll 
4,198 
2,194 
7,108 
2,464 
585 
1,348 
2,139 
1,272 
10,945 
10,683 
6,887 


Ton*. 
26,956 
23,372 
13,903 
7,255 
20,533 
16,236 
26,681 
32,016 
34,709 
31,905 
37,460 
22,005 
42,222 
32,988 
77,957 
81,783 
80,883 
47,796 
13,457 
15,075 
35,366 
46,092 
68,470 
106,346 
118,637 
122,368 
79,887 
24,943 
31,641 


Too*. 
28,474 
26,774 
13,903 
7,487 
20,533 
17,320 
28,960 
32,965 
88,350 
36,899 
46,131 
33,805 
51,651 
36,703 
81,747 
82,877 
82,664 
51,507 
17,655 
17,269 
42,474 
49,156 
69,055 
107,694 
115,776 
123,640 
90,832 
35,626 
38,528 


Total 


Sailing. 


Ton*. 
156,448 
151 ,369 
158,172 
130,202 
164,061 
254,120 
274,778 
236,504 
211,319 
179,501 
246,358 
242,562 
126,461 
60,260 
58,757 
89,626 
189,094 
245,357 
241,088 
214,514 
148,273 
61,579 
58,065; 
93,768! 
147,839; 
148,090 
173,17 
219, 
145, 


St*>«TO. 


Total 


Tons. 
80,106 
61,875 
67,699 
78,124 
97,871 
124,187 
186,055; 
211,66o{ 
168,220 
126,478 
115,970 
145,530 
267,896 
330,798 
415,961 
363,917 
414,773 
226,701' 
136,932 
236,405 
322,446 
344,412 
414,8311 
515,110 
635,212 
744,126 
415,095 
221,918! 
186,279 


Ton*. 
236,554 
212,744 
225,871 
208,326 
261,932 
378,307 
460,833 
448, 169 
379,539 
305,979 
362,328 
388,092 
394,357 
391,058 
474,718 
453,543 
603,867 
472,058 
378,020 
450,919 
470,719 
405,991 
472,896 
608,878 
783,051 
892,216 
588,274 
441,012 
331 ,528 


Including  the  following,  built  for  War  purposes  for  Foreigners  :— 


Temrm. 

Sailing. 

Total. 

• 

Total. 

Tons. 

Tom. 

Tons.  Too*. 

Tons. 

1864  . 

•  • 

6,497 

6,497 

1876  .    .  . 

14 

14 

1865  . 

•  • 

•  • 

8,700 

3,700 

3.435 

1866  . 

•  • 

•  • 

10,801 

10,801 

1878  .    .  . 

•  • 

2,482 

2,482 

1867  . 

•  • 

8,604 

3,604 

716 

716 

1868  . 

•  • 

i*ii7 

9,187 

10,254 

1880  .    .  . 

•  • 

888 

385 

1869  . 

2,354 

2,354 

1881  .    .  . 

5,338 

5,338 

1870  . 

•  » 

•  ■ 

970 

970 

1882  .    .  . 

•  • 

447 

447 

1871  . 

•  • 

■  • 

80 

80 

;  1883  .    .  . 

270 

270 

1872  . 

•  * 

•  • 

40 

40 

::  l 

2  339 

2,339 

1873  . 

•  • 

280 

280 

!  1885  .    .  . 

•■  1 

5,462 

5,462 
840 

1874  . 

•  • 

•  • 

12,877 

12,877 

1886  .    .  . 

•  • 

840 

1875  . 

•  • 

•  a 

12,280 

i 

12,280 

4 
1 

a 

Note. — The  Returns  for  the  years  prior  to  1871  denote  the  tonnage  of  the  newly-built 
Teasels  which  vterejirtt  registered  in  those  yours,  but  in  the  Returns  for  that  and  the 
following  years  the  tonnage  of  vessels,  the  building  of  which  was  completed  in  those 
years,  is  given,  whether  registered  or  not. 
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Tonnage  of  Vessels  Built  in  France,  Bought  Abroad,  and  Sold 
to  Foreigners  in  each  Year  from  1855  to  1885. 


Todd  an  of 
VeMeU  BullC. 

Tonnage  of 
Bo  Vr%'broad. 

Tonnan*  of 
Vw~l»  Sold  to 

1855  . 



Tons. 

103 

488  TOm' 

1,919 

1856 



174,018 

2,414 

1857 

• 

116,910 

4,318 

1858 

66,427 

10,910 

1859 

37.216 

9,404 

1860 

43,192 

13,182 

1861 

45,100 

10,354 

1862  . 



52 

,444 

8,760 

1863 

59,407 

9,625 

1864 

64,670 

6,856 

1865 



76,817 

4,907 

1866 

75,990 

8,982 

1867 

81 

,127 

4,914 

1868 



68,983 

5,298 

1869 

• 

73,878 

2,811 

1870 

62 

,805 

11,135 

1871 

58,541 

16,341 

1872  . 

'  50,697 

34,885  ^ 

17,865 

1873  . 

39,430 

17,646 

19,848 

1874 

34,917 

17,404 

27  09'? 

1875  . 

37,520 

20,001 

14,722 

1876  . 

82,707 

15,581 

16,148 

1877 

26,884 

12,864 

14,751 

1878 

21,367 

19,677 

12,851 

1879 

- 

24,733 

16,809 

8,323 

1880  . 

12,629 

34,201 

12,939 

1881 

20,735 

34,909 

11,441 

1882  . 

56,594 

78,612 

17,407 

1883  . 

35,223 

49,387 

14,681 

1884 

57,162 

20,472 

11,814 

1885 

15,930 

9,681 

20,852 
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Value  of  Total  Imports  from,  and  of  Total  Exports 
The  Exports  in  this  Table  include  British 


1872. 


1873. 


1874. 


1875. 


1877. 


Fobejqx  : 

Ruetria — Northern  /Import* 
Ports   \  Exports 

 Southern  /Imports 

Ports  \  Exports 

Swedon  and  Nor- / Imports 
way  .    .    .    .  \  Exports 

Proper,  /Imports 
.\Exports 

Danish  West  IndiesJ^P0^ 


Germany 
Holland 


I,  Exerts 

|  Imports 
*  \Exports 

/Imports 
*\Ex  porta 

Java  &  other) 
Pofi*'i«i<)DH  I  Imports 
in  the  In- (Export* 
diun  Seas. J 


11,764,443  13,660, 041  15,094,381 
7,377,288  8,920,498  9,548,936 

12,555,890  7,529,290  5,839,010 
2,091,684  2,624,733  2,316,351 

9,091 ,30710,686,777  11,393,547 
4,854,837,  0,972,9991  7,057,222 

3,618,337!  8,571,139'  3,890,492 
2,374,946,  3,054,688  2,873,898 


43,567 
479,115 


10,454! 
870,006, 

111 


58,281 
357,968 


13,068,883 
9,624,847 

7,640,018 
1,721,469 

8,918,638 
6,296,995 

4,241,671 
2,756,145 

38,291 
395,386 


12,363,568 
7,091,384 

5,210,920 
1,544,271 

10,654,311 


18,925,959 
5,856,301 

3,216,463 
387,672 

10,454,47.r 


19, 231,87319,926,451119,947,10521,836, 401 
'°, 150, 207  36, 709, 419  35,127, 61734, 121, 624 


6,323,606  6,197,099! 

4,217,934  3,950,229 
2,598,707  2,332,911 

9,585'  14,676 
272,743  236,688 

21,115,18926,269,993 
29,734,684i28,950,333, 


13,108,47313,272,444  14,464,15814,836,648 
24,336, 15624, 578 ,380  21 ,289, 635  20, 113,787 


733,281 
771,822 


Belgium 
France  . 


/Imports 
'  \  Kxjxirts 

{ Imports 


436,163  1,311,939 
774,67: 


1,442,6071 


16,602,15419,861,254 
18,707,80016,032,626, 

1,440,860  1,955,586! 
5171  1,690,223  2,088,775 

18,211, 044!l3, 075, 18615, 048, 86514, 822, 240  13, 848, 293 12,888,774; 
13, 099, 927  14, 230, 51L12, 653, 342:13, 794, 770112,835,641^1, 759, 867 

41 , 803, 444  43 , 339 , 234  46, 518 , 571 46 , 720 , 101  45 , 304 , 854  45 , 823 , 324 
,292,44530,196,16829,389,241.27,292,45529,000,27325,663,002 


73j  1,299,550  1,753, 


Algeria 


/Imports 
'  I  Ex|)ort8 


roaaesriinns  /Imtmrts 


Pcweoisrtioua  1  Imports 
in  India  ,\  Exports 


Portugal 


jIlUTK)rth 

•r 


438,784 
65,565 

18,450 


Spain 


Azores  and/  Imports 
Madeira  \  Exports 

/Imports 
■    '    '  -\Exports 

 Canary  /Imports 

Islands  .(Exports 

 Fernando  Po  {J™^ 

 West   India  /Imports 

Islands  .\Exjwrta 

Philippine  /Imports 
•I 


Italy 


/Imports 
"  \  Exports 


358,618 
91,659 

12,164 
35,637 

4,119,863  4,329,806  4,265,032 

2,677,308  3,338,033  3,128,332 

424,289  331,288  418,259 

210,423  522,144  375,749 


517,144 
48,182 

21,613 
12,131 


9,316,820 
4,309,307 

431,118 
244,505 

22,947 
19,151 

5,231,543 
3,475,280 

1,376,085 
410,718 

4,159,161 
7,715,888 


10,973,231 


8,641,639 


500,185 
163,217 

19,641 

53,732 
7,332 

4,444,071 


3,081,905  2,726,509  2,872, 


340,360 
233,262 


4,527,817  5,030,174 

430,898  393,779 
252,878:  223,499 


8,660,953  8,763,146 
4,294,490  4,796 


54,898 
30,324 

5,109,255 


19,138 
16,491 


424,459 
216,552 

27,567 
7,813 


3,764,587  3,668,776 
3,154,3371  2,322,061  2,997,722 

1,420,009,  1,417,989  1,559,500 
439,174      469,418  939,9f 

3,831,091  3,634,360  4,632,619 
8,571, 687|  7,763,644|  8,169,804 


495,84* 
212,975 

19,882 

38,649 
18,086 

3,361,071 


443,519 
207,935 


562,1 2d 
275,920 

33,195 

4,840 
15,119 


3,776,795; 


,14610,842,0971 
,498  4,267,214 


276,552 
159,379 

16,177 
12,992 

2,943,385 
2,572,378 

1,442,556 
736,630 

4,152,201 
8,129,036 


297,201 
184,393 

21,207 
15,047 

1,505,245 
2,715, 161» 

1,755,934 
1,314,169 

4.100,812 
7,349,337 
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to,  the  various  Foreign  Countries  and  British  Possessions. 
and  Foreign  and  Colonial  Produce. 


1876. 


£ 

12,352,103 


1879. 


t 

11,063,115 


7,974,734  9,205,303 

5,451.659!  4,813,470 
1,483,91)51  1,401,780 


1880. 


9,127,397  8,392,723 
4,324,333;  3,928,682 


4,584, 544  4,675,090 
,900,135  1,984,767 

CA   TtT  OK 


12,497,004 
9,414,306 

3,532.691 
1,553,211 

10,989,000 


1881. 


£ 

10,229,568 
7,875,944 

3,823,653 


13,397,362 


13,799,033 


1884. 


7,366,063  6,459,993 
7,650,360|  7,177,149 


l',40l',494j  l', 271*505'.  l',169',890 

10,054,051  11,758,63511,834,314 
5,132,4081  5,037,2361  5,107,502  5,410,972 


1 


23,570,836  21,604,890 
29,169,66529 

2 1,465, 501*21 
14,676,12515,452,752 


59,7371 
253,150 


35,921 
214,927 


5,285,7671  4,611,999 
2,347,573  2,431,193 


70,295, 
217,744 


43,221 
193,149 


£ 

11,190,297 
6,435,249 

5,116,114 
1,153,807 

10,529,115 
5,304,429 

5,249,407;  6,254,998  5,248,244 
2,489, 182'  2,597,807  2,600,591 

100,650  45,696  38,399 
208,141      191,681]  162,696 


10,934,926  8,539,362 
5,295,754  5,008,002 

6,777,500  5,032,424 
944,939  1,400,473 

10,941,59010,227,401 
5,105,502  4,500,688 

4,829,515  4,936,992 
2,254,089  2,107,532 

16,878  14,051 
115,918  98,994 


-24, 355,41923, 650, 285  25, 570, 985  27, 907, 626  23, 620, 682  23, 069, 16321, 422, 342 
,623,77629,055,84429,270,91430,524,65231, 781,370^,789,123^,059,830  26,302,267 

,959,384  25,009,37323, 022, 98525,320, 709  25, 115, 586  25, 876,898  25, 009, 582  25, 309, 949 
,  jao  tr*u  BOA  act  15,272,429  16,252,104  |f;  679  aan  ,ft  99n  ftMts  HA.n  laiia  mi  r»ni 


1 ,850,643 
1,680, 


1,784,140 
1,657,451 


15,654,364 

2,236,585 
1,767,796 


15,872,330 


2,662,872  3,744,454k  4,091,013 
1,759,072  1,968,224  2,805,170 


12,386,62510,725,73911,253,66411,510,38814,932,674 
11,355,569  11,887,442  12, 987, 430| 13, 537, 445 15,117,213 

4 1 ,378 , 896  38,459,096!41 ,970 ,298  39 ,984 , 187  39,090 ,381 
26,595,958  26,558,333  27,990,959  30,085, 66L29,758, 427 


18,230,039  15,849,466.15,011,501 


3,185,582 
2,330,274 


357,352 
173,567 

340 
33,878 

488 
26, 8i  )8 ' 


454,246 
229,614 

51,988 

6,845 
23,976 


3,319,968!  3,025,228 
2,614,945,  2,427.118 


29.1) ,  ()!  16 
134,457 

9,115,394 
3,794,734 

328,164 
196,404 

18,504 
9,093 

1,804,872 
2,543,742 

1,257,739 
854,601 

3,252,459 
6,444 ,666 


741,453 
290,898 

6,119, 
56, 444 j 

10,915, 


750,858 
292,960 

4,030 
78,032 

162 
14.563 


215.332 
137,793 

8,398,776 
3,758,717 

340,683 
229,932 

14,771 
9,844 

2,929,826 
2,435,890 

1,480,821 
612.883 

3,233,594 
6,089,778 


3,762,504  3,357,012 
2,603,318j  2,539,977 

227,595,  206,230 
147,733  145,672 

10,609,93610,027,505 


695,224 
324,360 

15,389 
72,880 

24,725 
4,809 

3,676,054 
2,367,979 


16,178,345 15,146,175 
14,755,01214,780,522 

38,636,02237,437,014 
29,400,335  26,339,443 

879,793j  832.559 
857,016  391,372 

16,394 
93,048 

40,343 
3,753 

3,463,500 


8,055,496'  3,162,478 
1,778,395  1,424,833 

15,070,121 14,248,151 
13,876,55612,250,911 

35,709, 787'36,599,450 
23,020,35020,319,010 


4,078,597 

428,320 
257,681 

13,023 
8,429 

1,752,635 
2,291,858 

1,688,663 
1,328,482 

3,385,109 


4,393,821 

346,760 
221,611 

5,604 
12,738 

1,624,498 
2,815,386 

2,344,404 
1,509,034 

8,274,881 


6,333,240  7,517,734 


,033 
167,458 

11,488,265 
4,847,662 

244,082 
136,226 

7,126 
11,258 

1,768,637 
3,132,460 

2,307,117 
1,339,140 

3,481,325 
7,466,675 


2,374,590 

150,060 
182,529 

11,623,663 
4,876,243 

156,026 
204,716 

7,301 
10,507 

1,079,494 
3,076,467 

1,670,076 
1,248,613 

3,392,446 
8,194,823 


17, 80S 
213,687 

17,872 
7,698 

3,042,517 
2,387,166 

173,761 
337,869 

10,157,885 
4,750,746 

90,828 
182,979 

12,307 
13,723 

926,371 
2,149,623 

1,143,195 
1,002,720 

3,167,943 
8,062,965 


885,621 
362,961 

13,237 
201,104 

18,314 
9,524 

2,670,855 
2,100,917 

174,474 
159,190 

9,464,627 
3,914,836 

95,684 
199,027 

10,435 
11,653 

984,976 
2,225,979 

980,090 
979,620 

3,009,409 
7,468,000 


701,398 
275,632 

15,788 
62,098 

17,759 
6,758 

2,547,901 
2,211,421 

142,584 
156,805 

9,112,025 
3,825,472 

109,852 
387,147 

6,620 
11,263 

134,935 
2,607,485 

796,747 
864,608 

2,773,573 
6,980,637 
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Value  of  Total  Imports  from,  and  of  Total  Exports  to, 


Foreign — cont. 
Austrian  Ter-f  Imports 
ritories  .(Exports 


Greece 


Turkey 
Egypt 
Morocco 


I  Imports 
(Exports 

/ Imports 
'(Export* 

/Imports 

r 


1872 


1873. 


t 

911,607 
1,946,077 

1,998,158 
1,044,657 

1,044,406 
925,380 

5,440,529 
8,170,060 

16,455,731 
7,807,960 

685,940 
292,489 


(Imports 
*  \Ex]K)it« 

UniU^StateB{^P°^|  J*'"?.^  71'471'493l 


t 

869,483 
1,815,463 

1,736,643 
1,107,700 

1,024,834 
1,171,393 

6,068,925 
8,120,246 

14,155,913 
6,322,461 

970,200 
365,364 


Mexico  . 

Central 
America 


/Imports 
\Exporta 

/Imports 
.  t  Exports 


Haiti  and  St /Imports 
Domingo  .(Exports 
New  Granada 
(United  •  {Imports 
States  of  [Exports 
Colombia)  J 

/Imports 
•(Exports 

/Imports 


,907,998 

443,524 

899, 538 

1,126,117 
336,284 

389,  661 
630,708 

1,019,235 
3,175,286 

122,621 
547.678 


1874. 


1875. 


/Imports 
Brawl    .  .[jfrpoiU 

Uruguay. 

Argentine  /Imports 
Republic  .(Export 

chili    .  .jLmPort8 


China  . 

Japan 

Western 
Coast  of 
Africa  f 

Other 


/Imports 
'(ExjKjrts 

/Imports 

•r 


/Imports 
•  \  Exports 


Imports 
Exports 

/Imports 


Countries  .  (Exports 


248,840 
89,084 

9,450,249 
7,781,820 

1,416,933 
1,918,949 

1,902,889 
4,031,939 

5,591,783 
3,868,503 

4,211,723 
3,342,849 

13,454.326 
6,870,418 

184,342 
2,14C,518 

2,005,617, 
1,329,695 

I 

1,920,357 
), 


36,698,424 

499,532 
1,379,878 

1,363,999 
379,949 

339,002 
578,411 

1,077,233 
3,101,207 

97,772 
541,620 

318,161 
109 


,383 
.974  7 


(Imports  275,320,771 


7,399, 
7,876,595 

1,270,723 
1,866,833 

2,604,043 
3,810,237 

4,764,195 
8,310,102 

5,219.572 
2,741,255 

12,520,460 
5,017,334 

561,390 
1,884,145 

1,808,609 
1,369,711 

1,576,532 
936,878 


290,277,250 


799,544 
1,435,872 

1,536,805 
1,173,177 

611,745 
1,365,228 

7,496,506 

10,514,798 
3,674,259 

699,163 
513,268 

78,897,400 
32,238,321 

546,651 
1,322,876 

1,120,874 
175,472 

344,461 
459,964 

995,600 
2,592,156 

50,545 
528,046 

297,405 
67,870 

7,003,131 
8,046,150 

1,437,288 
1,304,156 

1,271,445 
3,192,322 

4,700,510 
2,892,485 

4,501,213 
1,829,977 

11,190,903 
4,852,904 

578,136 
1,364,127 

1,946,013 
1,176,785 

1,887,939 
720, 


1,318,889 
1,177,350 

1,762,301 
1,147,683 

594,158 
1,163,231 

6,555,714 
6,346,888 

10,895,043 
3,036,284 

711,294 
420,832 

69,590,054 
25,062,226 

721,907 
980,716 

1,308,889 
875,597 

448,837 
715,883 

962,2051 
942,097 

37,136l 
765,419! 

233,98o' 
133,519 

7,418,605 

7,172,406' 

I 

1,208,590 
758,094 

1,359,783 
2,490,604 

4,196,096 
2,343,950 

4,884,181 
1,817,981 


187G. 


1B77. 


t 

855,798 
1,111,377 

1, 75)9,377 
1,000,783 

1,238,091 
786,838 

7,444,823 

6,379,962 

11,481,519 
2,687,402 

627,453 
469,101 

75,899,008 
20,226,627 

662,132 
576,814 

934,772 
737,943 

409,961 

378, 342 

681,913 
802,061 

54.878 
697,821j 

244,517 
229,242 

5,178,386 
6,236,366 

841,314 
1,041,819 

1,664,029 
1,597,498 

2,065,190 

5,630,67o| 
1,169,441 


13,654,722  14,938,641 
5,096,770  4,719,449 


377,791 
2,593,862 

1,727,765 
1,027,420 

1,674,946 
5,784 


287,919,862  289,515,606 


657,145 
2,191,487 

1,679,760 
1,235,922 

1,613,070 


Total  or 
Foreign  { 

Couhtkies  |  Exports  248, 979, 616  239, 857, 058219, 740, 436  204, 957, 312:186, 626, 713 


1  y  d40  9  l^^O 

1,307,322 

2,454,001 
985, 794 

247,317 
237,423 

6,852. 10* 
6,005,20 

11,101,785 

2,326,968 

811.954 
465,258 

77,825,1>7M 
19,885.833 

798.  *" 
1,071, 715 

1,380,361 
072, 526 

247,.™ 
397, 337 

472,021 

927,  w> 

«3.73S» 
633,  ~i<) 

185. 7!»1 
255. 6 1* 

6,344.2)61 
6,405,1171 

734, 
1,131,536 

1,699,376 
2,184,033 

3,279,80S 
1,611,166 

4,696,502 
1,421,031 

13,428,032 
4,611,231 

784,  ;w 
2,460,275 

1,625,603 
1,428,252 


1,800,913 
1,029,773 


290,822,127304,865,684 
176,593,870 


•  Wulluchiu  and  Moldavia  from  1872  to  1878  and  Boumauia  from  1879. 
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740 


-co 


ntlnued. 


1879. 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

t 

£ 

£ 

£ 

£ 

£ 

£ 

2,014,52:: 

1,118,007 


1,005,857  1,685,002  1,4:10,010;  1,390,001 

1,089,372  1,047,015  828,971:  892,507 

1.703,001  1,8G1,19«'  1,483,402  2.102.5O»5 

1,130,200  1,08I,437|  918.038  1.277.570 

970.555  1,373,002  1,401.830  2.758.822 

1,000.475  1,097,432  1.199,202  1,420,524 

4,779,103  3,473,401  3.874.280  4.170,037 

8,301,778  7,705,594  7,239,089  7.389,03:5 

0,145,421  8,890,052  9,190.589  9.317,910 

2,204,175  2,208,105  3,175,00o|  3,340.283 

391,309  154,270  350,504!  240,051 

304, 500  314,598  300,738  320,039 

89. 1  10.170  91,818,295  107. 081, 2'!0  103,207,829  88, 352. 0I3!  99 


1,849.597 
1,223.038 

4.973.901 
1.027,039 

4.831,703' 
0.970,874 


2,337,890 
1 ,545,200 

1,905.035 
1.442,454 

3.510.4421 
1,402,441; 

5.40T>,299 
7,410,005 

7.790,092  10,008,059 
2,020,419  3,501,492 

277.4051  275,054 
345, 500 


1,843,238 
1,408.031 

2.015,277 
1.314,000 

3,134,920 
1,020,824 

5.400,204 
7,081,250 

9,701.459 
3,083,350 

202,844 


1,021,515 
1,343,448 

1,515,798 
1,083,740 

2,049,718 
998,751 




310,809!  372, 308  502, 2001 
238.900  80, 278, 541  80,178,813 


..".31 ,904 

507.082 
859,948 

908.438 
700,118 

1 87, 307 

354,020 

1(32.930 
1,018,917 

98,349 
483,451 

299,784 
210,410 

4,050,485 
0,11/9,211 

044. 000 
1,0.55,145 

1 ,099,938 
2.393.801 


25 ,518, 789  37 , 954 , 192 


582,759 
705,259 

1,385.940 
748,527 

104,239 
158,101 

920.114 
904, 290 

114,804; 
470,185! 

523,172 
297,343 

4,749,810 
5,980,008' 

371,99o' 
907.8031 

828.305 
2,137,537 


028,071, 
1,283.080 

I .338.920 
081 ,338 

187,212 
519, 095 

838,4391 
1,074,012^ 

198.304 

430.835 

047,331 
307,055 

5.200,070, 
0.915,4191 

094,593 
1,415,350 

880,028 
2,541,215 

3,450,033 
2,105,449 

2.052,023 
379,795 


2,199,355  3,738,158 
1,292,814  1,048,938 

5.232,305  3,388.532 
1,591,000  909,011 

■ 

1 3 . 004 , 570  1 1 , 050 , 935  1 1 , 834 , 727 
3,949,9551    5,140,180;  5.515,030 

028,805  450,945  531,021 
2,905,943    2,997,522  3,813.397 

1,458,745 
995,032 


1 .285,814 
1 .389,810 


1,890.599 
1,158, 94l! 


1.054,670 
1 .087,588 


1,492.903 
1,902,897 


1 .985.090! 
1 ,405,500' 


30, i 83, 04 < 

591,435 
I ,085,45l| 

1J97.1201 
907,088! 

113,797 

397,383 

1.372,137 
1.232,873 

209,041 
490,581 

290,851 
200,817 

0.340,414 
0,914,319; 

405,497 
1.410,025! 

585,418 
3,414,072 

2.730.519 
2.080,844' 

2.189.098 
915,304' 

10,703,778 
0, 234, 003 

075.711 
3,152.201 

1,585,373 
1,235,473 

1,043,059 

1.521, 301 1 

'   I 


:i8, 708,043!  30,732,500  32,738,533 


2,157,570 
1,120,254 

1.912.804 
972,937 

1 

2,757,920 
840,t!57 

4.080,037  4,154,720 
0,830,407  0,570,024 

7,250.759 
2,991,707 

>      T  482,090 
578,329 

81,000,197 

t 1,094, 589 


8,818,370 
3/701,275 


579,170 
1,957,5k; 

1,545,842! 
771,2241 

72,92.". 
250,141 

1,120,370 
1,088,392 

203,029 
474,101 

227,630 
249,734 

0.482,144j 
7,325,319: 

830,819 
1,481,038, 

1,234,249 
4,205,480! 

3,436,580 
3,152,210 

2,(W4,854 
1,108,319 

9,930,092 
4,891,014 

720,802 
2,407,003 


728,755 
1,020,252 

1,117,414 

800,350 

121,237 
309,435 

782,802 
1,253,3471 

327, 071 1 
042,370 

259,1801 
181,542J 

0.1 


1,72; 

1,359,842 

1,880,282 
1,522,129 


18.521 
7,015,333 

038,878 
1,328.071 

945,708 
5,050,420 

3,429,755* 
2,188.878 

2,25O,470( 
887,305 

10.141.558 
4,528,202 

003,092 
2,001,272 

1.738,307 
1,798,042 

2,660,362 
1,844,480 


700,500 
1,083,153 

I 

1,305,090 
924.912 

153.972 
519,859 

433,270 
1,221,529 

200,013 
005,730 

218.009 
393,715 

4,701.443 
0,789,243 

050,727 
1,020,328 

1,158,793 
5,938,459; 

2,595,433' 
2,212,170 

2,082,834 
1,247,137 

10,140,977 
4,405,498 

002,441 
2,004,490 

1,477,659 
2,000,800 

1,980,830 
1,415,071 


724,817 
800,071 

1,005,131 
093,074 

115,231 
371,591 

237,  W0 
094,918 

220.389 
350,393 

150,990 
138, 


1,323' 


4,085,209 
5,011 ,857 

1 

020.593 
1.413.978 

1,878,921 
4,700,078 

2.490,245 
1,551,305 

1.884,852 
821,371. 

8,014,009 
5,515,918 

4!  »2. 804 
2,298.705^ 

1.232,049 
1,290,114 

1,725,299! 
1.490,015. 


37,007,805 

591,287 
1,003,390 

1,117,042 
702,052 

92,801 
285,974 

295,080 
982,172 

144,877 

400,404 

225,754 
271,090 

3.401,135 
0,355,195 

414,203 
1,325,892 

1,646,330 
5,322,280 

2,277,437 
1,744,312 

1.005,121 
981 ,01)0 

8,040,938 
5.415,544 

565,813 
2,319,719 

1,003,026 
1,189,284 

1.215,394 
1,251,500 


90.834,032  284,019,237  318,710, 700j305 , 4 82 , 829  313,588.71 1  328,210,074  294, 205 , 058  280 , 506 , 222  207 , 979 , 429 
73,491,150182,274,391  204,886,897^10,401,583214,323,097  21.^^ 


t  Exclusive  of  French  and  Spanish  Possessions  separately  stated. 
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Value  of  Total  Imports  from,  and  of  Total  Extokt 


1872. 

1873. 

1874. 

1878.           1876  16TT 

Hiutish  Possessions: 

t 

t 

t 

t 

c 

■ 

Channel 
Islands 

/Imports 
.  i  Export* 

013,851 
861,680 

551,608 
863,430 

650.211 

982,656 

707,309 
791. 17H 

676.  <m5 
756. 1 15 

724.1* 

Gibraltar  j 

l  Imports 
\  Export* 

io4.no 
1,877,681 

92,905 
1,888,817 

82.861 
1.234.030 

111. 965 
1,111,808 

49.918 
1.887,511 

Malta  f. 

f  Imports 
'(Exports 

188,017 

878,568 

301.66S 
1,139,763 

285.098 
1)97,774 

233.569 
859.970 

213.75* 

2s^  fx: 

North 
Amt'rionn 


I Imports' 
****** 


9,130,919  11. 727,851  U.HAK.909  10.212.624 
11,324,187    9.373.776  10,210,985  9.6H2.1H9 


11.023.782  12. 
S.025.919     ri.2i<  - 


Wont  India 


Guiana     .)  | 

British  I  Ion- (Imports 
durns  .    . \F- 


j  Imports 
(Export* 


British 

The  Straits  (Imports 
i\  Export* 


Settlement* 
Ceylon 


j  Imixtrts 


, .  i  Imiiorts 

Hongkong  .{JgJJJ 


MauritiiM 


/Import* 
'  ( Kx|H)rt» 


x»!.i . 

West    A tricn.  Import* 
Settlement*!  Exports 

Tho    Gold  (Imports 
Coast  .  .(Export*1 

Other    Pos-  /Imports 
.\  Export* 


6,415.271 
8,681,701 

6.475,392 
3,576,A66 

6,188,748 
3,530,249 

7,326.010 

3,275,672 

6.894.331 
3.202.187 

*t.304  j-s 

3.130  l«Z 

175,818 
164,295 

808,8881 
161,191 

196,483 
160,475 

268,185 
138, («; 

227.896 
125.308 

I5,625,H66 
15,4ri2,776 

17,262,706 
19,225,636 

18,547,716 
20,668,988 

20,559,154 
21,224,620 

2 1.961.92:* 
19.470.063 

si. rag  r> 
21.5*0.^3 

33,682,156' 
19,486,806 

29.H90.HO2 
22,313,988 

31.11*8.446 
35,484,812 

30,137.295 
25.595.119 

30. 025. 024 
23. 676.  W* 

31.224 
36.6S*  «^ 

3,505,111 
2,533,909 

8,464,278 
2,171,819 

2,604.854 
2,808,014 

3.149.3IH 
2.004,177 

2.641 .94«*. 
2.069.463 

3.731 
2.ft49."^ 

3,168,153 
1,064,935 

4,331,006 
1,107,662 

3.600.492 

1,388,872 

4. 380. 92 1 
1.131.514 

3. 134.1  VI 
1.134.257 

4.«5* 

1  .  lftS.7*"« 

940,922 
3,099.244 

783,457 
3,610,265 

717.291 
3.1*09,246 

1,154.810 

3.*39.136 

1 .836.8341 
3.261 

i  ««  r » 

1 ,588,663 
591.712 

1,273.910 
614.467 

1.044,233 

616,206 

H24.411 

379, 66* 

936.736 
:«4.««r: 

5»».4» 

3,717,465 
3.993.301 

1.120. 915 
1.645.967 

! 

86,551 
: 159, 830 

1,297,285 
4.702,069 

4.478.960 
5.350.412 

4.192.416 
4.6*3.068 

4.275  t«* 
4.5f*7  79 

■ 

89 .  ,»99 
:  (98. 567 

129,884 
420,286 

139. 85 I 
327.92* 

132.32* 
249.  5WG 

•386.746 
•446,612 

•420.573 

•46*. 605 
•512,000 

•468,855 
•534.804 

•548. 631* 
•554.0*3 

*  -3.73* 

65,374 

228,891 

•>9 , 840 
383,851 

262.225 

1*3, 156 

334.662 
330,155 

316. 75i 

Total    or    j  Import* 
British  \ 
IVsesmons)  Export* 


Total  or 

Fomu<:m 
Uorirnun 

AXK    Mill.  rr„ 


7ti.372.853 
65,608,218 


81,010.122 
71.117.707 


82.162.839 
77.910.028 


84.423.971 

76.65A.0U 


84.332.576  8*  i.V3  *■% 
7o.149.8X*  75  753 


[flspOfft*  354 .69::. 621  371 .287.372  370,0*2.701  373.939,577 
1 1 4 , 588 , 831 31 1 , 004 , 765 287 , 650, 464  381 ,612 , 333 


375. 1.V4.7«;.iM .  tl"».«**: 
256.776.6ir2. -  ^  IK  *S- 
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various  Foreign  Countries  and  BRinsn  Possessions — continual. 


1878. 


16T9. 


1880, 


1881. 


1882 


1883. 


1884. 


1885. 


1886. 


726,305 
733,874 

:tf,685 
778,050 

176,940 
1,371,310 

9,530,832 
7.033,496 


0,149,993 

2.S91  ,063 

1*2,495 
122,000 

0, 855, 02 1 ! 
1,525,549 

7, 170.473 
4,659,167 

2,. 136, 958 
1,882,7*5 

2.922,219 
S -►0,5.13' 

1,174,469 

3,041,329, 

8*7,009 
431,552; 

4,3*1,027| 
5 .  158,960 


128,540 
114,070 

-492,682 
-557,707 

2*6,462 
241,225 


737,793 
M13,166| 

35.9691 
739,665j 

184,891 
954,054 

10,445,61)4 
6,118,862' 

7,066,269 
2,947,515 

228,004 
9*  622 1 

21,964,440 
17,959,705 

24,698,213 
22,714,682 

2,565,361; 
2,182,637 

3,568,965 
827,119 

1.327,085: 
3,128,227 

641,836 
:«J6,54I 


810,435 
814,799 

41,275 
829,673 

201,010 
1,010, 


UIU 

000 

QOOl 


4.610,379 
6,369.876 


118,124 
371,025 

•402,026 
•475,330 

2*7,5X9 
441,947 


13,388,988 
8,516,019 

6,571,474 
3,249,693 

189,827' 
112,887 

25,663. 334 
18, 748.092| 

30,117.9*0 
32,O2S,055 

.  8,697,621 
2,459.659 

3,, '586,369 
1,030,900 

1.25:5,. 141 
3,!»67,792 

2*4,485/ 
385,726 

5,638,522 
7.206,000 

157,964 
388,654 

♦621,284 
•502,223 

494,693 
271,307 


'4      f  ft4Hi| 

846,279| 

26,418 
795,949 

169,797 
1,137,189 

11,300,818 
9,307,341 

5,095,626 
2,900,400 

202, 996 
114.41* 

26,975.381 
23,982,404 

32,629,435: 
31,052,963| 

3,7*4,157, 
2,743.5is| 

2.1:46.350 
849.499, 

1,015,716 
3, WOO. 1X9 

449,487| 
481.773 

5,413,299 
7,691,965 


160,730 
317,711 

•349,464 
'394.524 

474,177 
265,070 


849,051 
787,480 

32,719 

830,759, 

1.15,593 
1.194.100 

10,398,850 
10,682,942 

6,529,658 
3.466.954 

2:49.486 
125,748 

25,174.588 
28.450.751 

39.921,127 
30,581.860 

4,580,499 
2,495,121 

2.408,038 
770,524 

1.429,749 
3.143.674 

445,672 
546,778! 


806,423 
764,394 

39,211 
800,779 

151,5781 
1,159,264| 

12,283,727 
10,109.596 

I 


t 

868,598 
804,338 

22,820 
796,372 

176,052 
1,146,282 


809,87* 
708,692 

15,832 
715,482 

78,841 
1,178,491 


11,039.729  10,347,190 
9.686,737  8,374,632 


6,274,895! 
8,077,615 

263,885! 
301,085; 

•368,958 
•514.683 

358.129 
307, 483 


4,887,588 
3.752,545j 

249,006 
141.836 

25,936.201, 
26,839.490 

38.8K2.829l 
33,382,786 

4.648,016 
2,793,106 

2.172,736 
759,0791 

1,171,986 
3, 047, 470 

414.953 
580,558 

5,895,909 
5,01)0,251 

241,509 
415.801 

•4*8,106 
•510.213 

416,727 
343,753 


4.923,351 
3.394,736 

282,590 
124,427 

28,810,697 
26,804,740, 

34,448,132 
32,062, 109| 

4,612,414 
2. 810. 29* 

2.366,771 
782,053.' 

1,052,302 
3,5*7,487 

356,554 
428,092 

5,948,60oj 
4,532,949, 

254,932 
105,845 

•844,324 
•594,852 

305.015 
336,317' 


3,960,211 
2,638,007 

2:40,946 
107,805 

23,325,287 
28,101,258' 

31.882,665 

30,878,665' 

4,442,166 

2,524,7:45 

2,389,492 
565,955 

968,414) 
4,062,182) 

307,364 
293,781 

4,456,450 
4,182,196 

141,271 
249,146 

•738,538 
•504,165 

307,188 
336,026 


7,936,110,  78,942,638  92,518,805|  91,539,660]  99,430,897 
1.992,70*  00. 508, 973  81,527,509,  86.681,192  92,337.617 


98.681,5051  95,812,9111  84,401,733 


81,8*4,043 


90.400.921  88.303,634  85,424,218,  82,067,711 


£ 

911,570 
677,025 

32,805 
680,944 

94,717 
1,058,963 

10,415, 388 
9,040,844 

2,944,360 
2,538,223 

220.651 
91,034 

20,954,440 
25,00.1,428 

32,1:40,507 
32,517,16 

4,372,622 
2,259,58 

2,083.636 
602,414 

1,556,062 
2,559,766 

309,571 
292,297 

4,670,705 
3,627,15 

156,454 
422,760 

•070,394 
•435,321 

360,101 
258,796 


8 ,770,  it..  ■  *  ■ 

5,483,858  248,783,364  286,414,46 


742  362,991  ,H75  411 ,229,565  397.022,489  413 
,783, 


182, 


,  0 1 9 . 008  1 26 , 891 . 579 1 590 , 0 1 8 , 569  370 , 967 
10,660,714  305,437,070  295,967,583 • 


,.■■,.,955  349,863,472 
.403,694  20)  i 


old  Const  ceded  to  Grout  Britain  on  6th  April,  1872. 
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The  following  Tables,  giving  the  population  of  the  United 
Kingdom  engaged  in  occupations  connected  with  the  sea, 
are  extracted  from  the  Report  of  the  Census  of  1881: — 


England  and  Walks. 

Ship,  Boat,  Barge  Builders   21,741 

Shipwrights,  8hip-Carpentera  (ashore)  .23,930 

Ship  Riggers,  Chandlers,  Fitters   2,861 

Anchor,  Chain  manufacturers  ......  5,029 

Mast,  Yard,  Oar,  Block  makers   1,419 

Sail  makers   4,129 


Total  engaged  in  making  or  equipping  vessels   .       .  59,109 

Seamen  (Merchant  Service)  enumerated  ....  95,093 

Seamen  (English  and  Welsh)  abroad       ....  63,330 

Bargemen,  Lightermen,  Watermen   30,223 

Boatmen  ou  Seas   1,570 

Pilots   2,991 

Ship  Stewards,  Cooks   6,767 


Total  seagoing  persons   199,974 

Navigation  Service  (on  shore)  4,697 

Harbour,  Dock,  Lightbouso  Service   42,643 


Total  of  Shore  Service   47,340 

Total  engaged  in  Water  Traffic.      \  .306,423 


Neglecting,  as  insignificant  in  number,  the  few  professional  fishermen 
in  inland  waters,  the  fishermen  are,  of  course,  limited  by  the  nature 
of  their  industry  to  the  maritime  districts.  Their  distribution, 
following  the  coast  line,  was  as  follows : — 


Northumberland 

• 

.  1,402 

Dorsetshire 

370 

Devonshire 

.  1,826 

North  Riding 

• 

.  1,232 

Cornwall  . 

.  4,400 

East  Riding 

* 

.  2,003 

Somersetshire 

59 

Lincolnshire 

• 

4,357 

Gloucestershire 

105 

South  Wales 

637 

North  Wales  . 

284 

Cheshiro  . 

334 

Lancashire 

.  1,342 

Sussex 

.  1,473 

Cumberland 

149 

Hampshire 

527 

The  Censu 

s  for 

Scotland  gave  22,354  males  on 

canals,  rivers,  and 

seas  at  the 

date 

of  enumeration 

;  also  16,647 

employed  in  ship- 

building,  and  1,823  riggers. 

For  Ireland  the  Census  gave  17,256  males  on  canals,  rivers,  and 
seas ;  2,532  employed  in  shipbuilding,  and  253  riggers. 
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Number  of  Persons,  distinguishing  British  and  Foreign,  employed 
in  Vessels  (registered  under  the  Merchant  Shipping  Acts)  belonging 
to  the  United  Kingdom,  Isle  of  Man,*  and  Channel  Islands 
(exclusive  of  Vessels  employed  on  Rivers  and  in  Inland  Navigation), 
which  were  returned  as  employed  in  the  Home  and  Foreign  Trades, 
showing  the  proportion  of  Foreigners  to  every  100  British  Subjects 
in  each  Year  from  1851  to  1886. 

(Masters  are  not  included  in  this  Return.) 


l'roportion  of 

.Nniiitw  <  r 

Number  of 

Tula]  Number 

foreigners  to  every 
lou  Jlriti.ih  Subjctla 

\  »jur. 

Hritish  ivrnynn 

I  or<  ign  F'er«out 

•  >f  P<  riwin 

Kuijiluy.M. 

Kmpkiyi.il. 

K  II 1  Fi  1 1  1  I' Ail 
I  .111  JIIUJ  . 

1851 

130.144 

5,703 

111,037 

42 

1S52 

153.803 

5,700 

150.50*3 

37 

1853 

1C5, 205 

7,321 

172.520 

4  4 

J854 

Hit,  215 

13,200 

102,415 

fe-8 

1850 

155, CIO 

12,027 

108,537 

8-3 

is.™ 

100,597 

13,321 

173,018 

8  3 

1857 

102,012 

14,375 

170,387 

8  9 

1858 

105,498 

12.331 

177,832 

74 

1850 

100.210 

12,290 

172,500 

7  0 

1SGO 

157,312 

14,280 

171 ,502 

00 

1801 

N.-t  jst'imratcil. 

171,057 
173.803 

1802 

157,707 
105,701 

10.0'ji; 

10-2 

18,933 

1*4.727 

1 14 

1*04 

173,83:! 

21  .02:1 

105,750 

12  0 

lst;5 

177,303 

20,2S0 

107,013 

11-4 

isoo 

Not  .■*» 

mratnl. 

100,371 

18*57 

174,523 

21,817 

100,340 

125 

1808 

177,  arty 

20,203 

197,502 

11  4 

1809 

175,332 

20, 158 

195,490 

11-4 

1870 

177,051 

18,0| 1 

105,002 

10  1 

I  sTl 

181,y73 

1 7 , 705 

100,738 

0  70 

1S72 

183,120 

20, 51)1 

203,720 

11-24 

1S7-5 

is2,3:»y 

j;»,s4o 

202 , 2:to 

10-87 

ls74 

182,087 

20,oio 

203,000 

11-45 

is,  5 

ns.ym 

20,073 

109,007 

11-55 

1870 

177,727 

20.011 

108.038 

11-70 

1877 

173.020 

22.030 

100.502 

13  01 

1S7S 

172.242 

23.343 

105,585 

13  55 

J87:* 

109,115 

24,403 

103,548 

14-43 

188K 

ioy,o;»2 

23,280 

1 '02,072 

13-72 

18S1 

108,098 

24,805 

102,003 

14-70 

lS.S'J 

109,920 

20,017 

105,037 

15  31 

iss:; 

172,414 

28,313 

200,727 

10-42 

18M 

171,871 

27,783 

100,*  15  4 

10  17 

18<.> 

171,585 

27, 100 

198,781 
t 187. 707 

15  85 

18S0 

102,014 

25,183 

15-49 

•  Only  such  Foreign-going  vessels  belonging  to  the  Isle  of  Man  for  which  crews  were 
engaged  at  ports  in  the  United  Kingdom  are  included. 

t  Not  including  16,673  Lascars  and  Asiatics  under  Asiatic  articles  of  agreement, 
whose  numbers  have  been  ascertained  and  recorded  for  the  first  time  this  year.  The 
total,  including  such  Lascars  and  Asiatics,  is  204,470.  For  the  purpose  of  the  com- 
parison in  the  present  Table,  a  figure  on  precisely  the  same  basis  as  in  former  years  is 
used. 
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A. 

Abbreviations  to  lists  of  foreign  ship*, 
306. 

Abou  Kka,  defective  bayonets  at,  404. 
Abstract,  English  estimates,  1866-67  to 

1887-88,  576-578. 
Abyssinia  Indian  Marine^  268,  297, 

and  Plate  L 
Acooun taut-General,  609,  613. 614,  617, 

618. 

 's  Department,  extrava- 
gance in,  6_2fi. 

 ■  and  Financial  Secretary, 

618-624. 

 authority  destroyed,  6_22, 

 functions  of,  614. 

 report  of,  590-001. 

Accounts,  expense,  1885-6,  18. 
Acheron  (French),  324,  and  Plate  65. 
Achilles,  262^  and  Plate  2. 
Action  in  war,  best  line  of,  55,  120 
Active,  286,  and  Plate  28. 
Adelaide,  Port,  64. 
Administration,  efficiency  of,  147. 

 forrign  naval,  results  of,  2B. 

<  Lord  Northbrook's,  L 

Administrative  system,  curse  of,  12* 
Admiral  class,  8JL 

 ■  speed  trials,  279. 

 Greig,  380,  and  Plate  115. 

 Korniloff,  121.  384,  389. 

 Lasareff,  380,  and  Plate  1115. 

 Nachiraoff,  91,  380,  382. 

 Spiridoff,  380,  and  Piste  115. 

Admiralty  accounts,  12. 
  advantage  of  personal  commu- 
nication, 612. 

 and  War  Office,  62L 

 and  War  Office,  joint  action,  3_iL 

 business  Committee  on,  01. 't. 

 constitution  altered  1872,  611. 

 cost  of  clerical  staff,  625. 


Admiralty  departments,  6LL 

 finalise,  difficulty  of  checking, 

017. 

 finance,  startling  fact  in,  626. 

 First   Lord's   position  defined, 

01 '.J. 

 liabilities,  613. 

 list  of  merchant  steamships,  171. 

 causes  of  loss,  17li. 

— —   merchant  steamships 

saved  by  water-tight  bulkheads,  172. 
 Companies  contributing, 

 speed  of  12-181  knots, 

112, 

 First  Lord's  statement  on,  1887, 

1£L 

 Lords  commissioners,  502. 

 Office,  13. 

 library,  13. 

 Office  and  Navy  Board,  OPS. 

■  policy,  vindication  of,  22. 

 simplicity  of  routine  work  at, 

625, 

Advantage  of  industrial  resources,  142. 
Advice  to  Naval  officers,  Mr.  Crokor's, 
52. 

Affondatore,  354,  and  Plate  98. 
African  wars,  defective  bayonets  in,  463. 
Agamemnon,  262,  and  Plate  2, 
Age  for  coastguard,  35. 

 new  regulations,  4JL 

 ol  entry,  46. 

Agincourt,  262j  and  Plate  LL 

Agostino  Barbarigo,  358,  and  Plate  101. 

Ajaccio,  plan  of,  215. 

Ajax,  263,  and  Plate  2. 

Alabama,  modern,  131. 

Alacrity,  286,  and  Hate  2JL 

Albatross,  286,  and  Plate  2JL 

Albert  Colonial  gunboat,  65^  298,  and 

Plate  40. 
Alcester,  Lord,  35. 
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Alderaoy,  55. 
Alexander  II.,  91,  308. 
Alexander  IL  and  Emperor  Nicholas, 
382. 

Alexander  Newski,  21* 

Alexandra,  262,  and  Plate  L 

Alexandrine  and  Arcona,  350, 

Alger  and  Isly,  312, 

Allen  and  Co.,  192. 

Alma,  324,  332,  and  Plate  6L 

Almirante  Brown,  307,  and  Plate  4L 

Almirante  Cochrane,  316,  and  Plate  51. 

Alterations  in  ships  building,  warning 

against,  95. 
America  (Italian),  3112. 
American  boilers,  123. 

 dynamite  gun,  451. 

 gun  foundry,  23. 

 —  opinion,  102. 

Amethyst,  296,  and  Plate  28. 
Amiral  Baudin  plate,  427.  and  Plate  L 

 ,  324,  and  Plates  66, 61 

Ammen,  Admiral,  U.S.N.,  102. 
Andrea  Doria  class,  354,  357,  and  Plate 
98. 

Annual  expenditure  necessary  for  re- 
placement of  fleet,  522-525. 

Annual  manoeuvres,  Australia,  £LL 

Anson,  262,  274-279.  aud  Plate  8. 

 speed  trial,  278. 

Anthracite  coal,  lb7. 

Apathy,  public,  ou  coaling  stations,  55. 

Appropriation  of  expenditure,  2. 

Arbutbnot,  Colonel,  455.  456. 

.Archduke  Albert,  308,  and  Plates  42 
and  50. 

Archduke  Ferdinand  Max,  now  Princess 
Imperial  Stefanie,  308, 311. 

Archer  class,  288,  ML  ^02,  and  Plates 
30  and  3L 

 speed  trials,  Si>2. 

 type,  115. 

Archimede  and  Galileo,  3 til. 

Arcona  and  Alexandrine,  350. 

Area  of  British  Empire,  1871-85,  743- 
L4L 

Argentine  Republic  armoured  and  un- 
armoured  ships,  SQL 

 gunboats,  301. 

 torpedo  boats,  SOL 

Arguments  for  Australian  squadron,  IL 
Ariete,  boilers  of,  194-198. 


Ariete,  Spanish  torpedo  boat,  the  fastest, 
157.  and  Plate  1SL 

 torptdo  boat,  401, 402. 

 torpedo  boat,  speed  trials  of,  402. 

Armaments,  147. 

  of  merchant  steamships,  184. 

Armed  boats,  150. 
Armide,  attack  on,  205. 
Armour  and  ordnance,  423—179. 

  deck,  25. 

 eggshell,  ILL 

 bard,  435. 

 soft,  433. 

 steel  and  steel-faced,  426. 

Armourolads,  foreign,  turning  powers  of, 

41H-4H2. 

Armoured  and  unarmoured  French  ships 
laid  down  since  1880,  679-681. 

 •  ships  laid  down 

since  1880,  557,  558. 
Armoured  gunboats,  ILL 

 ships,  British,  262-268. 

 ■  cost  of,  52L 

 repairs  and  alterations 

since  1879-80,  523, 

 ■  decision  in,  22. 

 disposed  of,  sale  or  other- 
wise, 269. 

  foreign,  305. 

 structures,  attack  on,  431, 

Armoured,  primary  attack,  41i2, 

■  torpedo  ram,  liilL 

Armstrong  and  Co.,  SQL 

 Sir  William,  123.4m 

Army  and  Navy  Gazette,  78, 147.  425, 
Arquebuse,  340.  and  Plate  2L 
Arrangements  with  White  Star  Line  and 

Cunard  Company,  176-181, 183, 
'  Arsenaux  de  la  Marine,'  12, 
Arthur,  Admiral,  4L 
Artificers,  engine-room,  importance  of, 
53, 

Artillery,  Marine,  32, 

 Royal  Naval  Volunteers,  4L 

 Volunteers,  New  South  Wales, 

10. 

Ascension,  27,  6L 

 pasturage,  fruit,  vegetables,  &c, 

2L 

Asia  (Russian  cruiser),  384,  and  Plate 
123. 

Assar-i-Schefket,  406,  and  Plate  133, 
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Assnr-i-Tcvfik,  406,  and  Dale  ULL 
Atlantic  passages,  161- 
Attack,  deck,  437. 

 on  armoured  structures,  131. 

Atalante,  324,  332^  and  Plate  6_L 
Atlanta,  412j  414^  and  Plate  UQ. 
Atlantic  steamers,  160. 
Aube,  Admiral,  100,  120. 

 on  Foreign  squadrons,  16j 

•  LL 

Audacious,  262,  and  Plate  1L 

 defect  of,  13J1 

Aurora,  262,  and  Plate  4. 
Australia,  262,  and  Plate  1. 

 mercantile  marine  of,  1L 

 military  force,  71-73, 

  military  school,  h!L 

 negotiations  with,  17,">. 

Australian  Colonies,  negotiations  with, 

  defences  and  preparations,  63- 

 defences,  distribution  of  cost,  C_L 

 squadron,  74-s \. 

 station,  reliefs  for,  31. 

Austria  armoured  ships,  30ft- 

 unarmoured  ships, .'in',  k 

 paddle-wheel  vessels,  310. 

 tor]K?do  boats,  310. 

 turning  power  of  arncourclads, 

 Navy,  notes  on,  31 1.  312. 

Austriau  ironclads,  112. 

 torpedo  boats,  l.">4. 

 naval  ordnance,  descriptive  table, 

470. 

  Navy  estimates,  7'>1.  102. 

  head  of  service,  7<>1. 

- — recapitulation,  IllL 

 value  of  florin,  701. 

 estimates,   provision  for  1HM7, 

Iil2. 

 jtersonnel,  702. 

Authority  over  workmen,  more  direct, 

wanted,  1 1. 
Auxiliaries  to  battle-ships,  114. 
Auxiliary  forces,  utilisation  of,  by  Foreign 

Powers,  1H1-1K3. 

  resources,  utilisation  of,  53 1-536. 

Avni-lllah,  406.  and  Plate  l&L 
Aw  dry,  Mr.,  61'J,  '.20. 
Azazieh,  4«V».  and  Plate  135. 


B. 

Balearic  Islands,  plan  of, 
Ballistic  powers  oi  Krupjt,  El** 
and  Royal  Gun  Factor)-  pin*,  44" 
Balny,  DeVoulede,  and  IWlart,  1S4. 
Baltic  Fleet,  iL 

Baltimore,  412^  4_LL  and  Plate  LU*. 
Barnaby,  Sir  Nathaniel,  tni,  lKL 
Barrow  Shipbuilding  Co.,  l'-T. 
Battle-shi|«,  auxiliaries  to,  114. 
Bayonets,  blunt  and  sharp,  4  to. 

 ■  cutlass  defective,  4 *'■'.'. 

 Adye,  Sir  J.,  4Ji2. 

 Hood,  Sir  A.,  Admiral,  1£2. 

 Dixon,  Colonel,  463. 

 Boys,  Captain,  R.N.,  463. 

 Fraser,  Colonel,  463. 

Beaconsfield,  Karl  of,  134,  14««. 

Beaulieu,  M.  I^eroy,  131. 

Belgium,  312. 

Belleisle,  263,  and  Plate  6, 

Bcllcrophoti,  263,  and  Plate  I» 

Belliqueuse,  324,  332,  and  PU:*  tiL 

Belted  cruiwrs,  ttL 

Beubow,  263.  and  Plates  5  and  6. 

Bcnbuw's  guns  441.444.  and  Plate  V 

Beresford,  Lord  Charles,  15,  3L  ^ 

40,  111L  12_L 
Bermuda,  55. 

Best  line  of  action  in  war,  65^  l'-V- 

Bituminous  coal,  187. 

Black  !*rince,  263,  and  TUte  21. 

Black  Sea  fleet,  L. 

•  ironclads,  SL 

■  volunteer  fleet  in, 

Blanco  Ettcahds,  31'i.  and  Plate  5.L. 

Blue-jackets,  3iL 

Blake,  iiL 
>  Blunt  and  sharp  weapon*,  K'. 
f  B*N»ts  armed,  15Q. 
i  Boilers,  1H7-200. 

-        -  American,  11»3. 

 tubular,  11*0. 

  Tbornycroft,  D«4. 

I  improvements  in,  P.1^. 

 of  Anete,  lttt-lW. 

 Ohio,  HW-200. 

(  Bombay,  fortification*  vf,  5JL 
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Bombe,  French  type,  116.  333,  a 

Plate  86, 
Boston,  412,  and  Plate  HO. 
Bradshaw,  Captain,  R.N.,  33. 
Bramwell,  Sir  Frederick,  10JL 
Brassey,  Lord,  father's  experience,  10. 
Brazil  armoured  ships,  313. 

 unarmoured  ships,  31 1. 

■  gunboats,  314. 

 ironclad,  313,  and  Plate 

 river  service  gunboats,  314. 

 j>addle  steamers,  31 1. 

 torpedo  boats,  314. 

 turning  power  of  armourclads, 

419. 

Breach-loading  gun,  mounted  cn  hydro- 
pneumatic  disappearing  carriage,  450, 
and  Plate  XI. 

Brennan  torpedo,  497. 

 electric  light,  499. 

 ■  used    on  shore 

only,  500. 

Brennus  and  Charles  Martel,  324,  332. 

Brisbane  defences,  8JL 

Brisk,  287,  301,  and  Plate  30. 

Britannia,  professional  officers  to  be  edu- 
cated in,  13,  LL 

 —  Colonial,  85,  H(>. 

Britannic  and  Germanic,  160. 

British  and  Foreign  armoured  and  un- 
armoured ships,  250. 

British  and  foreign  mercantile  marine, 
lis. 

 seaborne  trade,  118. 

 and  French  colonies,  1 18. 

 and  Russian  squadrons  in  Pa- 
cific, 12. 

 cruisers,  123. 

 failures  of,  125. 

 Empire,   statistics   relating  to 

jKjpulation  and  trade  of  1871-85,  743- 
I4JL 

 French,  and  Russian  fleets  com- 
pared, 135-142. 

 gun  perforation  diagram,  434, 

and  Plates  IV  and  V. 

 large  steamships,  164. 

 Naval  Estimates,  1887-8,  1-7. 

500-554. 

 naval  strength  and  resources,  1 3 1 . 

 possessions,  exports  to  and  im- 
ports from,  1872-8G,  746-751. 


British  rifled  ordnance,  descriptive  table, 
468,  469. 

 merchant  vessels  captured  in 

1793-94,  im 
 trade  through  Straits  of  Malacca, 

value  of,  5L 
Bronenosetz,  380.  and  Plate  115. 
Browne  Orde,  Captain,  R.A.,  423. 
Bucharest  turret  competition,  422. 
Buflel,  370^  and  Plate  UL 
Building  programme,  1887-88,  9JL 
Bulgaria,  Navy  of,  315. 
Bulkheads,  water-tight,  list  of  ships 

saved  by,  112. 
Bursting  shells,  129. 
Bussy,  M.  de,  LUL 
Buzzard,  98. 


C. 

Cadets,  Naval  Colonial,  8JL 
Caiman,  324,  and  Plate  G8. 
Caine,  Mr.,  20. 

Calcutta,  Naval  Volunteers,  13. 
Calibre  of  guns,  103. 
Camnnche,  409,  and  Plate  139a. 
Campbell,  IL  IL,  Lieut.,  H.N.,  1L 
Camperdown,  263,  and  Plate  8. 
Canada,  287,  and  Plate  3L 
Canadian  Pacific  Railway,  5, 184, 
Canovas  del  Castillo,  M.,  129. 
Cape  Colony,  iron-bound  coast  of,  52. 

 better  political  feeling  at, 

00. 

Cape  of  Good  Hope,  52. 

 cliart  of,  52. 

Captain  of  gun  rating  required,  33. 

 Sacken,  Russian  torpedo  cruiser, 

320. 

Carriage,  gun,  hydro-pneumatic  disap- 
pearing, 450.  and  Plate  XI. 

CaryBfort,  287,  and  Plate  3\L 

Catchers,  torpedo,  152. 

Catherine  II.,  92^  380,  and  Plates  11£ 
andUL 

 Tchesme,  Sinope,  382. 

Cathie,  Lieut.  P.  A.,  R.N.,  35. 
Cecille,  334,  341^  and  Plate  82. 
Celerity  in  turning,  108. 
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Certere,  324,  and  Plate  62. 
Cerberus,  65*  2G8*  298^  and  Plate  L 
 (Netherlands  coast  serrice  turret 

ship),  370.  and  Plate  11L 
Ceylon,  25-57. 
Chaffee-Recce  rifle,  458. 
Champion,  287*  and  Plate  3_L 
Channel  steamship  Empress,  170. 
Chanzy,  Davoust,  and  Suchet,  313. 
Chaplains,  Dockyard,  2. 
Charles  Martel  and  Brennus,  332. 
Cliarlcston,  412.  415,  and  Plate  113. 
Clurnics,  M.  Gabriel,  28, 101_*  144, 

14.'). 

Chen  Yuen,  317,  and  Plates  08  and  60, 
Chicago,  412*  and  Plate  14L 
Chief  Constructor  ol  Navy,  fi  1  «">. 
Childors,  Mr.,  on  Admiralty  finance,  020. 
Chili,  armoured  ships,  316. 

  unarmoured  ships,  3  It;. 

 gunboats,  MUi. 

-  despatch  vessel,  310. 

  torpedo  boats,  210. 

 ■  transports,  310. 

— — —  turning  power  of  armourclads, 
41ft. 

Chilled  iron,  42L 

 shot,  42>>. 

China,  armoured  ships,  317- 

 unarmoured  ships,  310. 

—  and  England,  united  interests  of, 
•-'5H. 

 cruisers,  318. 

 gunboats,  Mendel's  system, 

 Canton  flotilla,  31S. 

 floating  batteries,  318. 

 torjHxlo  boats,  31  s. 

—  sea-going,  320, 

and  Plate  52. 
 —  turning   power  of  annourclad, 

JUL 

Chinese  contingent,  45* 

 Navy,  notes  on,  31'.'. 

 torpedo  boaU,  154. 

Chih  Yuen,  318*  321). 
Ching  Yuen,  318*  32H 
Cholera,  003. 

<  ily  of  Dublin  Steam  Packet  Co.,  U.S. 

 —  New  York,  103. 

 Paris,  103. 

Civil  establishments,  Royal  Commission 
on,  extract  from  report,  «kV8-<il»M. 


Classification  of  workmen,  LL 
Classes  of  torpedoes,  483.  4rt?, 
Cleopatra,  287.  and  Plate  31. 
Clerical  staff,  Admiralty,  cost  of,  *?2Tw 

 work  too  highly  paid,  S25. 

Clerks,  higher  division,  020. 

 lower  division,  02!L 

Clow,  General,  444. 
Close  quarters,  Nelson  on,  104. 
Clyde,  shipbuilding  in,  170. 
Coal,  anthracite,  1HT. 

 bituminous,  1H7. 

  ca|«city  of  merchaut  steam 

ships,  110. 
 supply, 

Coaling  stations  and  docks  .ihroad,  54- 

li2. 

 station  at  Aaceosion,  21. 

 station*,  expenditure  on,  5*L 

 list  of,  54. 

 chart  of  World  sWwuc. 

— —  defence  of,  04. 

 public  apathy  on,  55. 

Coals  and  stores  in  home  and  forags 
dockyards,  value  of,  595. 

Coastguard,  age  for,  35. 

Coast  service,  armoured  gunboats  re- 
quired for,  LLL 

 ■■  ironclads,  113. 

Oocyte,  324*  331*  and  Plate  05. 

Coet logon  and  Cosmao,  3  43. 

Colbert,  325*  and  Plate  02. 

College  on  shore  preferable  to  Dn  nanus. 
14. 

Collctt,  Nr.,  012. 

Colliagwood,  i*5*  263,  and  Plal«  £. 
Colomb,  Captain,  RJLA.,  183. 
Colombo,  OL 

Colonial  Britannia,  85*  80. 
Colonial  Conference  on   protect*  «n  >■& 
float  tug  trade  in  Australian  water*. 

021L 

Annual  charge,  &'M\ 

Australian  floating  trade,  protect  k>« 

«f,  02JL 
chanze  of  crews,  022. 
closing  of  accounts,  B31. 
o  -ntrol, 
cost,  030. 

 in  war,  03k!. 

i..rce,  «2t», 
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Colonial  Conference,  &c. — continued. 
general  conditions,  034. 
guns  required,  635. 
King  George's  Sound  and  Torres 

Straits,  632,  635. 
limits  of  Australian  Station,  632. 
limit  of  employment,  629. 
local  defence  forces,  631. 
mode  of  payment,  GiLL 
no  reduction  of  Imperial  squadron, 

622. 

number  of  vessels,  636. 
period,  631. 

Princess  Royal  Harbour  and  Thurs- 
day Island,  632,  036. 

replacement  of  ships,  630. 

ships  in  New  Zealand  waters, 
63L 

ships  to  belong  to  the  Admiralty, 

63L 
status,  622. 

Tryon's,  Admiral,  memo,  632. 
Colonial  Conference,  14. 

 defence  and  War  Office  6JL 

 harbours,  defence  of,  37-46. 

 marine,  descriptive  list  of  ships, 

226. 

— — —  naval  cadets,  86. 

 reserves,  43. 

 confederation,  44. 

 maritime  resources,  44. 

Colonies,  Australia,  negotiations  with, 

 British,   statistics   relating  to 

population  and  trade  of,  1871  to  1885, 
743-747. 

 French  and  British,  118. 

Colossus,  263*  and  Plate  2. 

Combined  Naval  and  Mercantile  Marine, 
185. 

Comete,  334,  and  Plate  82. 
Commerce,  protection  of,  117. 
Commercial  harbours,  45. 

 defence  of,  1 1  _. 

Commission,  length  of,  34. 
Commissions  to  warrant  officers,  35. 
Committee  on  Naval  Education,  46. 

 on  Admiralty  business,  613. 

  on  warlike  stores,  104. 

Commodores  in  commission,  503. 
Comparative  cost,  dockyards  and  con- 
tract, 8. 


Comparison  of  wrought  iron  and  Griison'* 

armour,  431. 
Competitions,  compound  and  solid  steel 

plates,  426. 
Completed,  ships  to  be,  1887-8,  22. 
Comptroller  of  Victualling  and  Transport 

services,  610. 
Comus  class,  130,  28L  and  Plate  31. 
 and    French  corvettes, 

12iL 

Conclusions  of  Commission  on  Civil  es- 
tablishments, 621. 

Conditions  in  postal  contracts,  84. 

Condor  class  (French),  115.  334.  344. 
and  Plate  86. 

Confederation,  Colonial,  44. 

Conqueror,  263.  and  Plate  10. 

Conquest,  287,  and  Plate  31. 

Consequences  of  a  retreat  from  Mediter- 
ranean, 6. 

Constance,  287,  and  Plate  3L 

Constitution  of  Admiralty  alterations  in, 
611.  613.616. 

Construction  and  Repair  Bureau,  U.S.X., 
1878-79, 10L 

 cost  of  each  effective  ship,  with 

subsequent  outlay  and  repairs,1828- 
1887.  562,  573. 

  cost  of,  by  contract,  1869  to 

1886,596,521 

  cost  of,  in  dockyards,  1869  to 

1886,  596, 52L 

 —  details  of  recent  armoured  ships, 

 new  expenditure  on,  554,  555. 

 rate  of,  28. 

 of  ships,  cost  of,  1865  to  1887, 

560.  56L 
Constructor,  Chief  of  Navy,  010. 
Constructors,  Naval,  12. 
Contagious  Diseases  Acts,  602. 
Contract-built  ships,  cost  of,  520. 
Contract,  cost  of  construction  by,  1869 

to  1886,  596,  521. 

 and  dockyards,  8. 

 ships  building  by,  552.  553. 

  vote,  French,  676. 

 work,  1886-87,  S12. 

Contracts  and  purchases,  12. 

  shipbuilding,  rapid  completion 

of,  143. 
Coode,  Sir  John,  52. 
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Copenhagen,  Krupp  gun  at,  431. 
Copper-sheathed  cruisers,  'J  7. 
Coquiuibo  store  ship,  2iL 
Cordelia,  287,  and  Plate  3_L 
Coreetz  and  M.inchooria,  389. 
I  ornewall  Lewis,  Sir  G.,  on  supervision, 
1& 

Coreo,  Cape,  plan  of,  'JIG. 
Cosmao  and  Coetlogon,  313. 
Cost  of  armoured  and  un armoured  ships, 
52L 

Cossack,  287,  301.  and  Plate  30. 
Cost  of  Admiralty  clerical  staff,  025. 
 construction  of  ships  effective 

and  non  effective,  1865  to  1887,  560, 

561. 

  construction  of  each  effective 

ship,  with  subsequent  outlay  and 
repairs,  1828  to  1887, 552  to  £13. 

 repairs,  521. 

 repairs  and  alterations  of  ar- 
moured ships  since  1879-80, 693. 

Courbet,  325^  and  Plate  7JJ. 

Courts-martial,  number  of,  diminished, 
530. 

Cowes,  Mr.  While  of,  150. 

Creuzot  works,  143. 

Criticism  of  finance,  619. 

Crokcr,  Mr.,  advice  to  Naval  officers,  52. 

Crown  Prince  Rudolph,  311. 

Cruisers,  armed,  taken  up  by  Admiralty, 

cost  of,  598. 

 belted,  8L 

 British,  123. 

 British,  failures  of,  125. 

 coast  defence,  Japanese,  307. 

 copper-sheathed,  19f-knot,  518. 

 descriptive  list  of  merchant,  294. 

 —  dynamite,  U.S.,  416^  and  Plate 

146. 

 England,  France,  and  Russia, 

built  and  building,  140,  LLL 

 fast,  French,  120. 

■  Gorman,  121. 

 fast,  protected,  9_L 

 copper-sheathed,  97. 

 French,  deficiency  in  speed,  04 8. 

 hire  of,  12. 

 Italian,  121. 

 mercantile,  desiderata  of,  535. 

 in  Pacific  ;  British,  Russian,  and 

German,  127. 


Cruisers,  protected,  20-knot,  511. 

 Russian,  12_L 

 rig  of,  124. 

 swift,  132. 

 —  torpedo,  U.S.,  416,  and  Plate  14JL 

 and  telegraph-cable  ship,  U0_. 

 United  States,  122. 

Cunard  Company,  160. 174.  535. 

■   arrangements  with,  179. 

 naval  reserve,  174. 

Curacoa,  287  and  Plate  31. 
Curse  of  administrative  system,  12. 
Custoza,  308.  and  Plate  5_L 
Cutlass  bayonets,  defective,  452. 
Cyclops,  263^  and  Plate  1L 


D. 

Dakdolo  and  Duilio,  354,  and  Plates  99. 

and  100. 

 engines  of,  2QL 

 reports  on,  22. 

Danish  Naval  Ordnance,  descriptive  table, 

471. 

Danish  Navy,  notes  on,  323. 
Darwin,  Port,  plan  of,  69. 
Davoust  and  Suchet,  126. 

 Suchet  and  Chanzy,  343. 

Daedalus  Reef,  Red  Sea,  stranding  of 

Starling  on,  48. 
Deadening  effect  of  payment  by  time, 

10. 

 Colbert  on,  1Q_, 

'  Deakin,  Mr.,  7JL 

i  Death  rate,  1856  to  1885,  605,  OQiL 

■  Deaths,  number  of,  604. 

Deck  armour,  95. 

 attack,  437, 

!  Krupp  on  Inflexible')*, 

j  13L 

Decision  on  armoured  ships,  22. 

Defect  of  Audacious,  130. 

Defective  bayonets,  Committee  on,  464. 

 cutlass  bayonets,  462. 

Defects  of  ships  in  Commission,  532. 

Defence,  263,  and  Plate  LL 

 military,  15, 

 of  coaling  stations,  54,  5JL 

 of  Colonial  harbours,  37-40. 

 of  commercial  harbours,  112. 

'   of  Elbe,  697,  m 
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Defence  of  England,  10G 
Defences  of  Australia,  63-73. 

 of  Table  Bay,  52. 

Defensive  submarine  warfare, 

Delagoa  bay,  GL 

Denmark  armoured  ships,  32L 

 unarmoured  ships,  322. 

 gunboats,  022, 

 torpedo  boats,  322. 

 turning  power  of  armourclads, 

420. 

Denny,  Messrs.,  1  65. 
Departmeut,  Intelligence,  38. 
Departments,  Admiralty,  fin. 
Design,  Sir  E.  J.  Heed  to  be  invited  to, 
20. 

Designs  of  ships,  procedure  of  preparation, 

537. 

Destruction  by  shells,  122. 

Deutschland,  345,  and  Plate  93. 

Devastation,  £63,  and  Plate  12^ 

Devastation  (French),  32a,  and  Plate  ZO. 

Diagrams,  perforation,  434.  and  Plates 
IV,  V,  VI,  and  VII.  " 

Diamond,  288,  and  Plate  28. 

Difficulty  of  checking  Admiralty  finan- 
cial administration,  617. 

Dilke,  Sir  Charles,  22. 

Dimensions  of  large  P.  &  0.  steamships, 
165. 

 objection  to  increase  of,  2L 

 of  Ormuz,  166. 

—  of  Oroya,  1GL 

 of  torpedo  boats,  152 

 of  tor|>edo  catchers,  153. 

 rational,  10R. 

Dircctor  of  engineering  and  architectural 
works,  010. 

 of  Naval  Ordnance,  22. 

 of  works,  20. 

Directors  of  contracts,  duties  of,  20. 
Diseases,  Contagious,  Acts,  602. 
Dmitri  Donskoi,  SKL 
Dock  at  Hongkong,  02. 

 •  Esquimalt,  02. 

Docks  and  coaling  stations  abroad,  54-62. 

 graving,  abroad,  528. 

  Table  Bay,  52. 

Dockyard  accounts,  2L 

 Inspector  of,  615. 

 administration,  8-11,  526. 

 built  ships,  cost  of,  520. 


Dockyard  chaplains,  1L 

 committee,  615. 

 effective  and  productive  votes, 

1879-86,  52L 

 expense  accounts,  590-001. 

 home  and  foreign,  value  of  land 

and  buildings,  525. 
 value  of  stores  and  coals, 

525. 

 —  labour,  505. 

 manufactures,  reduction  of,  20. 

 scholarships,  53, 

 schools,  2. 

 vote,  French,  677. 

Dockyards  and  contract,  comparative 
cost,  8. 

 cost  of  construction  in  1869  to 

1880,  596,  5J1L 

 general  charge,  2. 

 payment  by  time  and  results,  10. 

 remedy  for  defective  manage- 
ment in,  1L 

 rewards  and  promotions,  2. 

 ships  building  or  completing, 

550.  55L 

Dogali,  Italian  cruiser,  358.  360.  and 

Plate  lOfi. 
Dolphin,  U.S.N.,  412,  and  Plate  142. 
Don  Juan  de  Austria,  308,  and  Plates 

51,52. 

Dorian,  M.  Menard,  21.  142. 144. 
Dover,  55. 

Doxford  and  Sons,  170. 

Draake,  370,  and  Plate  ILL 

Draught  of  ships,  52L 

 revised  method  of  calcu- 
lating, 537. 

Dreadnought,  263,  and  Plate  13. 

Drill  of  Naval  Reserve  abroad,  42. 

Duguay-Troum,  335,  and  Plate  83. 

Duguesclin,  325,  331,  and  Plate  IL 

Duilio  and  Oandolo,  reports  on,  29,  201. 
354.  and  Plate  22  and  100, 

Duperre\  Amiral,  205. 

Dupuy-de-L6me  class,  341. 

Duquesne,  335.  and  Plate  til* 

Dutch  Naval  ordnance,  descriptive  table, 
472 

Duties  of  Directors  of  Contracts,  20. 
 of  principal  officers  of  the  Admi- 
ralty, 002. 
'  Dynamite  gun,  129. 
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Dynamite  gun,  American,  liL 

 cruiser,  United  States, 

412,  416.  and  Plate  U*L 


E. 

East  Classen,  England,  6. 
Eber,  350. 

Eclaireur,  335.  and  Plate  fib. 
Economical    administration  of 

spending  departments,  (121. 
Economies  on  foreign  stations,  25-29. 


great 


 and  reforms  in  Naval  administra- 
tion, 7-29. 

Economy  of  fuel,  190. 

Ediuburgh,  263,  and  Plate  IL 

Edinorog,  380,  and  Plate  113. 

Education  and  training  of  Naval  officers, 
46-63. 

 at  Greenwich,  fiL 

 Naval  Committee  on,  ifi. 

 of  engineers,  £2. 

 of  executive  officers,  532. 

 practical,  wan  toil  at  Greenwich, 


Efficiency,  fighting,  10.:. 

 •  of  administration,  147. 

Egg-shell  armour,  111. 
Egyptian  Navy,  323. 
El   Destructor,  397^  400,  and  Plate 
129a. 

El  Plata,  307,  and  Plate  IK. 
Electric  lighting,  51 5. 
Electrical  torpedo,  Sims-Edison,  496. 
Elliot,  Sir  Oeorgo,  42,  112,  1112. 
Elswick  gun,  Wllistic  powers,  448. 

 mountings,  452. 

—  section  of  439,  and  Plate  VIII. 

 wire  gun,  4.'M>- 

Emjicror  Nicholas  and  Alexander  II., 
382. 

Empress  Channel  steamship,  1 7< ». 
Energy,  conversion   tables,  metric  to 

Enclish,  481. 
Enfield-Martini  ririV,  4.'i7. 
Knyinerr,  4'28. 

Eivjinrrriitrj,  24,  U«>.  ISiI,  1't.s. 
Engineers,  cdurau>-n  of,  ■'>•_'. 


Engine-room  duties,  ±L 
 ■  complements,  4jJ. 

 —  artificers,  importance  o*. 

53. 

Engineers,  French,  145. 

 K.N.,  36. 

Engines,  200-202. 

 in  Duilio,  Dandolo,  and  InAex  - 

ble,  201. 

torpedo  boats,  2<j2. 


England  and  France,  expenditure  of 

ships,  1863  to  1888,  fiTJ. 

 defence  of,  106. 

 — ■  invasion  of,  Najoleoo  on,  14*» 

England's  easy  classes,  il 

English,  French,  and  German  vessel*. 

number  of  men  borne  in,  667.  668. 

 persistency,  146. 

Entry,  age  of,  46. 
Ericsson  torpedo,  49*;. 
Eritrea,  lfii. 

Esmeralda,  123,  316,  and  Plate  5**. 

Esquimau  Dock,  £2. 

Estimate  income  of  Greenwich  Hc*pit.«^ 

607. 

Estimates,  alteration  of  form.  .Wi- 

  I887-88,aud  18><6-87,  540,  ilL 

 uunts  of  difference,  541?. 

 English,  aWtract  of,  186H-67  t 

1887-88,  57ft- ',78 

  1887-88,  explanatory  stateim-rv 

504.  505. 

 for  repairs,  3. 

French,  abstract  of,  1876  to  l-'L 


682.  683. 


1887-8,  037. 
1888,  4^ 


Kussian,  1888,  L 
Naval  lJritiah,  1887-8.  L 


 Navy,  German,  r,!Vt-TiV> 

 — — —  Austrian,  701.  Trv_' 

 Italian.  7«W7W. 

  Russian,  7«>7-71l>. 

-  — - —  Spanish,  713-715. 

 •   Swedish,  7Di 

-  Cnifeti  Stato»,  717-731 


  programme  of  w^rks,  VM- 

Etruria  and  Cnibrio,  125^291^ and  f*.\t. 


K\»v«tive  officers,  education  of,  532. 

 French,  145. 

Expenditure,  l8*7-8>,  2» 
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Expenditure,  actual  and  estimated, 
1886-88,  5m 

 1881-85,  and  1885-87,  501L 

 annual,  necessary  for  replacement 

of  fleet,  522. 

Expenditure,  enormous  in  1885,  535. 

 for  Naval  Service,  excluding  con- 
veyance of  troops,  1860  to  1887,  524. 

 French,  for  labour  and  materials, 

iiLL 

 increase  of,  1880  to  1888,  592, 

 of  1886-87  and  1887-88,  506. 

 ■  last  six  years,  5QfJ. 

— — —  on  new  construction,  554,  555. 

 ■  on  coaling  stations,  5IL 

 on  armed  cruisers  taken  up  by 

Admiralty,  598. 
 —  on  construction  of   ships  by 

England  and  France,  1863  to  1888, 

r,78. 

 shipbuilding,  146. 

Expense  accounts,  616.  623. 

 .   1885-86, 18. 

Ex |iori mental  trials  of  new  ships,  188G- 

87.  513. 
Experiments,  armour,  425. 
 ordnance,  23* 

 Resistance  ami  Provence,  1  SO. 

Explosives,  submarine,  486. 
Exports  and  imports,  foreign,  117. 
Exfwrts  to  and  imports  from  foreign 

countries  and  British  possessions,  1872 

to  18GG,  74fi-751. 
Extravagence  in  Accoun taut-General's 

Department,  626. 


r. 

F  airfield  Shipbuilding  Co.,  169.  170. 
Failure  of  British  cruisers,  125. 
FiUke,  Austrian  torpedo  boat,  Plate  5_L 
Fane,  Captain,  report  on  Impericuse, 

93.  281.  283. 
Funs,  air,  Allen  and  Co.,  199. 
Fanshawe,  Sir  Edward,  33. 
Fast  protected  cruisers,  9L 
Faucon,  115. 

Fearless,  288,  30L  and  Plate  39. 


Fee  Chen,  320. 

Fertility  of  resource,  Nelson  on,  5L 
Feth-i-Bulend,  486,  and  Plate  136. 
Fieramosca,  360. 
Filey,  45. 

Finance  criticism,  619,  li2i 

 present  condition,  ">CHi. 

Financial  argument,  131. 

 control,  613,  621. 

'   Secretary     and  Accountant- 

General,  fi1ft-ft24 

First  Lord  of  Admiralty,  position  de- 
fined, 610. 
I  Fitzgerald.  Sir  G..  594,  613. 

Fitzjames,  Stephen,  Judge,  365. 

Flag  officers  in  commission,  502,  503. 
:   ships,  502,  503. 

  lieutensnts,  502,  5JXL 

Flamme,  325,  and  Plate  13. 

Fleet,  Baltic,  5. 

 Black  Sea,  4. 

 increase  of,  1886-87  to  1887-88, 

i  52L 

j   Mosquito,  150,  159. 

|   Patriotic  Merchant,  of  Russia, 

182. 

 valuation  of,  3. 

 value  of,  522. 

Florio-Bubattino  line,  190. 
Flotilla  coast  defence,  45. 

 of  Victoria,  65. 

Flying  squadrons,  18. 

 •  squadron,  training  in,  42. 

Foreign  armourclads,  tvirning  powers  of, 
410-422. 

 armoured  and  unarmoured  ships, 

305-422. 

 countries,  exports  to  and  imports 

from,  1872-86,  ?4ft-751. 

 imports  and  exports,  117. 

 large  steamships,  1(>4. 

 naval  administrations,  results  of, 

28. 

 or  particular  service,  ships  t>i<, 

581,  582. 

 squadrons,  revision  of,  16. 

 stations,  economies  on,  25-29. 

 yards,  24. 

Foreigners,  proportion  of,  employed  in 

home  and  foreign  trades,  749. 
Forges  et  Chantiein,  155. 
i  Forth,  291L 
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Forth  speed  trial,  300- 

Fortifications,  best  defence  of  coaling 
stations,  5JL 

Fortnightly  Review,  7k 

Forwood,  Mr.,  19,  55,  183. 

France  and  England,  expenditure  is  con- 
struction of  ships,  18G3  to  1888,  6IS. 

 and  Russia  Naval  expenditure,  2, 

 armoured  ships,  324-328. 

 first-class  gunboats,  11 '■. 

•  tonnage  of  vessels  built,  bought 

abroad,  and  sold  to  foreigners,  1855-85, 
1AL 

 turning  powers  of  armourclads, 

4JilL  | 

 unarmoured  ships,  333-330. 

Francesco  Morosini,  35-1,  aud  Plate  9JL 
Freidland,  325,  and  Plate  12. 
French  aud  British  colonies,  118. 
 and  English  estimates  for  Naval 

ordnance,  1878-1888,  589_ 

 armoured  and  unarmoured  ships  j 

laid  down  to  build  since  1880,  679- 
081. 

 Rombe  type,  lift. 

 Rritisb,  and  Russian  fleets  com- 
pared, 135-142. 

 captures  of  British  vessels,  in  ; 

1793-94,  112, 

 contract  vote,  676. 

 corvettes  and  Comus  class,  120. 

 cruisers,  deficiency    in  ts]>eed, 

m 

 general  character,  12L  | 

  disappearing   turret,  430,  and 

Plate  III. 

 engineers  and  executive  officers, 

H5. 

 English,  and  German  vessels, 

number  of  men  borne  in,  667,  668. 

•  estimates,  abstract  of,  1876  to 

1887,  682,  68A 

 estimates,  1887-88,  637. 

French  Estimates,  report  of  commission 
on,  1887,  640-657. 
Admiral    Aube's   proposals,  643, 
651. 

annual  manoeuvres,  643. 

construction,  new,  645. 

cruisers  laid   down   by   Admiral  j 

Aube,  651. 
 types  required,  652. 


French  Estimates,  &c — continued. 

deficiency  of  fast  cruisers,  648. 

delays  in  completing,  652. 

distribution  of  fleet,  044. 

English  programme,  655. 

expenditure  provided  for  comple- 
tion of  ships,  647. 

experiments  in  progress,  650. 

Menard,  Dorian,  M.,  QML 

method  required  in  shipbuilding, 
649. 

personnel,  637,  644,  656. 
programme,  1887,  <'>."»o. 

 for  new  construction,  654, 

■  655. 

remedies  in  dockyards,  653. 
reduction  of  complements,  614. 
seamen,  distribution  of,  640. 
squadron  of  evolution,  641.  645. 
state  of  fleet,  647. 
ships  in  commission,  cost  of,  645. 
ships  in  reserve,  cost  of,  615, 
torpedo  boatB,  648,  651. 

 v.  ironclads,  649. 

transport  service,  reduction  of,  641. 
value  of  fleet,  646.  659. 
value  of  ships  under  construction, 
616. 

vessels  under  construction,  <) \~. 
workmen,  number  of,  654. 

 to  be  stimulated,  652. 

French  Estimates,  report  of  Commission 
on,  iu  1888,  658-668. 
Admiral  Aube,  659. 
appropriation  of  money  and  men,fli±L 
Barbey,  M.,  652, 

Brcnnus,  expenditure  on,  662,  663. 

coast  defence,  665. 

comparative  statement  of  men  borne 
in  French,  English,  and  German 
vefwels,  667, 

deplorable  errors,  658. 

distribution  of  fleet,  665. 

extraordinary  estimates,  658. 

list  of  ships,  showing  under- 
statement of  cost,  660. 

personnel,  666. 

programme  of  work,  1888,  662. 

ships  now  on  stocks,  6iIL 

torpedo  flotilla,  664. 

troops,  657,  666. 

value  of  stores  in  1888,  668. 
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French  Estimates,  &c. — continued. 
workmen  in  dockyards,  6£L 
expenditure  for  labour  and  ma- 
terials, 674. 
experiments,  gunnery  and  torpedo, 
238-254. 
French  experiments,  128, 

■  gun  perforation  diagram,  434, 
and  Plate  VI. 

 opinions,  128, 

 fast  cruisers,  120. 

 finances,  145. 

— : —  fleet,  value  of,  in  1887  and  1888, 

fiftB-80?. 

  gunnery  and  torpedo  experi- 
ments, 238-254. 

 machinery  purchased,  fiHL 

 Milan  and  British  Archer,  125, 

126. 

 Naval  construction,  633. 

 Naval  education,  46. 

French  Naval  Manoeuvres,  1886,  201- 
224. 

Ajaccio,  Gulf  of,  212. 
Balearic  Isles,  220. 
Bonifacio,  215. 

Brown  de  Ooulston,  Admiral,  20iL 
Brown's  squadron,  214,  218^  220, 

221,  223. 
conclusions,  222-224. 
Corsica,  operations  off,  214. 
Corao  Cape,  213. 
divisions,  209. 
Dragonera,  22L 
Duboc,  Lieutenant,  212. 
excellent  organisation,  224. 
Gibraltar,  220, 
Giraglia,  215. 
Hyeres,  2_LL 
Ivica,  22L 

Lafont,  Vice- Admiral,  208. 
Lafont's,  Admiral,  squadron,  214, 

217.  220.  221.  223, 
U  Yacht,  20L  2UL 
Marseilles,  220. 
operations,  10th  May,  210. 
Oran,  Algeria,  220. 
Planter  light,  222. 
rules  to  be  observed,  201L 
second  period,  2 1  3. 
theme,  209,  216. 
torpedo  boats,  209,  223. 


French  Naval  Manoeuvres — continued. 
torpedo  boats,  special  class  of  men 
for,  223, 

■   evidence  against, 

224. 

 •  division,  220. 

Toulon,  208. 

 —  attack  on,  212,  213. 

vessels  engaged,  207,  208, 
French  Naval  Manoeuvres,  1887,  225- 
23L 

abandonment  of  cruise,  Toulon  to 

Brest,  228. 
Algiers,  222, 
Aube,  Admiral,  228, 
Balearic  Islands,  221, 
Brown,  Rear  Admiral,  22fL 
conclusions,  227. 
Dellys,  222. 

failure  of  manoeuvres,  222. 
formation  of  convoy,  230. 
Uotchkiss  gun,  231, 
Le  Yacht,  228, 
lists  of  ships,  226. 
object  of  manoeuvres,  225, 
passage,  Toulon  to  Algiers,  22"). 
Peyron,  Vice-Admiral,  221L 
rules,  226. 

sea  cannot  be  kept  by  torpedo  boats, 

storm,  22ii 

tactics  226. 

torpedo  boats,  225, 

Toulon  to  Algiers,  passage,  225, 

Weyl,  M.,  225, 
French    Naval    Ordnance,  descriptive 
table,  413. 

 Naval  retirement,  145, 

 Navy,  notes  on,  329. 

 armoured  shipB,  329, 

 unarmoured  ships,  341. 

 Naval  training  ships,  25, 

 Navy  unsurpassed,  224. 

French  operations  in  China,  1884,  231. 

August  operations,  235, 

attack,  232. 

Blanc  fort,  237, 

bombardment  of  Foochow,  231 . 
capture  of  the  Fosing,  233. 
chart  of  Min  river,  235. 
Chinese  force,  23L 
conclusion,  234. 
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French  operations  in  China — continue* I. 
Courbet,  Admiral,  22L 
descent  of  river  Min,  235. 
disposition  of  ships, 
Foochow,  bombardment  of,  23L 
Eimpai  fort,  226. 
Loir,  Maurice,  Lieutenant,  231. 
Min  river,  232. 
Mingan  narrow*,  235. 
Pagoda,  233. 

strength  of  French  squadron,  23L 
Triomphante's  arrival,  233. 
Volta's  action,  234. 
Willaumey  Bouet,  Lieutenant,  23iL 
French  ships  building  in  dockyards  and 
by  contract  whose  construction  in 
provided  for,  1887,  OIL 

  ships  building  in  dockyards, 

1888,  whose  construction  is  provided 
for,  672!  6Z3. 

 ditto  by  contract,  615. 

 ships  in  commission,  684-687. 

 ships  whose  construction  is  pro- 
vided for,  1887,  669,  610. 
 ships  to  be  advanced  or  com- 
menced in  1888,  GIL 

 ships  unfit  for  further  service, 

332. 

 squadron  operations,  1886, 1887, 

204-224,  and  22fi=23L 

 steel  plates,  42L. 

 system  of  gun  manufacture,  23, 

 torpedo  and  gunnery  experi- 
ments, 238-254. 

 torpedo  attacks,  2iiL 

 torpedo  boats,  154. 

 torpedo  boat  trials,  114. 

 type  of  Condor,  11a. 

Friedrich  der  Grosse,  345,  and  Plate  93. 

Frontierlessness  of  a  great  Naval  power, 
533. 

Fuel,  186. 

 economy  of,  190. 

Fulton,  Inconstant,  and  Papin,  311. 
Furieux,  325^  and  Plates  72^  7A 
Fuse  for  shells,  111-ton  gun,  445. 
 time  and  percus- 
sion, 446,  and  Plate  X. 
Fusee,  325^  and  Plato  7JL 
Fu-Soo,  363,  and  Plate  IDS. 


G. 

Galatea,  264*  and  Plate  L 

Galileo  and  Archimede,  361. 

General  Admiral,  380,  and  Plate  118. 

General  training,  32. 

German  cruisers,  18, 12L 

—         French,  and  English  vessels, 

number  of  men  borne  in,  667,  068. 
 •  gun  perforation  diagram,  434, 

and  Plate  VII. 
 Naval  Ordnance,  descriptive  tabic, 

414. 

 opinion  on  calibre  of  guns,  105. 

 torpedo  boats,  165» 

 training  squadron,  12L 

German  Navy  Estimates,  693-700. 

annual  sum  required  lor  replacement, 
699. 

armoured  gunboats  v.  large  ships, 

697. 

coast  defence,  696. 
cost  of  steam  machinery,  700. 
defence  of  the  Elbe,  697^  ZOO, 
electric  light,  ZOO. 
financial  position,  607, 698. 
Foreign  Navies,  notes  on,  G05. 
head  of  service,  693. 
length  of  life  of  ships,  609. 
memorandum,  1887-88,  695. 
Naval  victory,  consequences  of,  696. 
obsolete  ships,  696. 
provision  for  construction  of  ships, 
694. 

personnel,  694,  097. 

speed  of  modern  war  ships,  696. 

sum  required  per  annum  for  the 
next  five  years,  700. 

torpedo  boats,  short  lived,  699. 

Navy,  notes  on,  350,  35L 
Germania  Co.,  Stettin,  150. 
Germanic  and  Britannic,  160. 

 under  sail,  125. 

Germany,  armoured  ships,  345,  346. 

 unarmoured  ships,  317-319. 

— — ■  torpedo  boats,  330. 

 turning  powers  of  armourclads, 

420. 

 >  vessels  for  harbour  defence,  113. 

Gibraltar,  62. 
Gillies,  Mr.,  15. 

Giovanni  Bausan,  358,  and  Hate  105. 
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Gem  class,  failure  of,  125. 

Glatton,  264,  and  Plate  13. 

Goldsborough,  Admiral,  U.S.N.,  108. 

Goorkhas  or  Sikhs  for  defence  of  Co- 
lombo, 57. 

Gorgon  class,  superstructure,  128.  2C4, 
and  Plate  1L 

Gorm,  321,  and  Plate  63. 

Goschen,  Mr.,  12, 

Gougoard,  M.,  12, 

— —  his  type,  110. 

 on  special  lines  of  training,  4IL 

Graham,  Vice- Admiral,  615. 

Great  Britain  and  Ireland,  population  of, 
engaged  in  occupations  connected  with 
the  sea,  752. 

—  armoured  ships,  descrip- 
tive list  alphabetically  arranged, 
9.M-9SU. 

 unarmoured  ships,  de- 
scriptive list  alphabetically  arranged, 
285-304. 

 tonnage  of  vessels  built 

in  1858-86,  Z40. 
Great  Naval  Power,  no  frontier  to,  533. 
Greece,  armoured  and  unarmoured  ships, 

352,  353. 

 ■  torpedo  boats,  353. 

 turning  power  of  armourclads, 

421. 

Greenwich,  education  at,  51. 

 Hospital,  income  of,  fi07. 

Grenade,  325,  and  Plate  13. 

Grenfell,  Captain,  R.N.,  434. 

Greville,  Mr.,  on  common  talk,  2iL 

Griison's  armour  and  wrought  iron,  431. 

Gun,  30-pounder,  rapid-fire,  453-455. 
and  Plates  XII,  XIII. 

  breech  -  loading,  mounted  on 

hydro-pneumatic  disappearing  car- 
riage, 450.  and  Plate  XL 

 70-pounder,  rapid-fire,  4fi4. 

 carriages  and  mountings,  450. 

 captain  of,  33, 

 dynamite,  129. 

 American,  451, 

 manufacture,  23. 

 French  system,  23. 

 return,  showing  price  and  condi- 
tion, 1870  to  1886,  600,  GOL 

  vessel,  U.S.,  416,  and  Plate 

117. 


Guns  of  1837  and  1888,  drawn  to  scale, 
441. 

 calibre  of,  103, 

 ■  111-ton,  results,  447. 

 119-ton,  Krupp,  44_L 

 hasty  manufacture  of,  23, 

 ■  Ben  bow,  441.  444.  and  Plate 

VIII. 

 Te'me'raire's,  Plate  25. 

 Thunderer's,  Plate  2L 

 Victoria,  and  Sans  Pareil,  445, 

and  Plate  IX. 
 old  type  and  new  type,  439 ; 

diagram  showing  pressure  and  velocity 

curveB,  Plate  VIII. 
 perforation  diagrams,  439.  and 

Plates  IV,  V,  VI,  and  VII. 
 quick-firing,  452,  and  Plates  XII, 

XIII. 
Gunboats,  225. 

 armoured,  m. 

 first-class,  in  France,  113. 

 torpedo,  302. 

 Rattlesnake  class,  302- 

304. 

Guard  ships  of  steam  reserve,  13. 
Guedes  rifle,  457. 


H. 

Habicht,  Austrian  torpedo  boat,  154. 
Uadfield,  Messrs.,  425. 
Half-pay,  objections  to,  50. 
Hall,  Captain,  R.N.,  38. 
Hamidieh,  406,  and  Plate  135. 
Hamilton,  Lord  George,  1.  9,  92.  98. 

174.  504-537.  613. 

 Port,  correspondence,  255-258. 

Handling    steamships,    Sir  Geoffrey 

Hornby  on,  4iL 
Harbour  defence  vessels,  111-113. 
Harbours,  Colonial,  defence  of,  37- 4 6. 

 commercial,  45. 

 of  refuge,  485. 

 ■  submarine   defence  of, 

486. 

Hard  armour,  435. 
Harland  and  Wolff,  162. 
Harris,  Captain,  R.N.,33,  100,  101,  IPG, 
111. 

 on  sloops,  IfL 
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Hartlepool,  4JL 
Hawthorn,  Messrs.,  301. 
Haytian  Navy,  35JL 
Health  of  Navy,  602-605. 

 and  physique  of  men  improved, 

530. 

Heavy  guns,  104. 
Hecate,  264,  »nd  Plate  LL 
Heclas,  131. 

Hector,  264,  and  Plate  15, 
Helgoland,  321,  and  Plate  63. 
Henry  Riviere,  340,  and  Plate  9_L 
Hercules,  264,  and  Plate  14. 
Hero,  264,  and  Plate  10. 
Heroine  (French),  325,  and  Plate  IS, 
Heraog  Edinburgski,  380,  and  Plate  118. 
Hesitation  to  approve  expense  on  coaling 

stations,  55. 
Hire  of  cruisers,  12. 
Hirst,  Dr.,  52, 
History  repeats  itself,  62. 
Hi-yei,  363,  and  Plate  108. 
Hoche  and  Marceau,  325,  331,  and  Plate 

Hofmeyer,  Mr.,  60, 
Holtzer  projectiles,  425. 
Holyhead,  45. 
Hong  Kong  dock,  62, 

 importance  of,  148. 

Hornby,  Admiral  Sir  Geoffrey,  81, 114. 

 on  handling  steamships, 

42. 

1 1  oak  ins,  Sir  Anthony,  on  coaling  stations, 

Hotchkiss  gun  mountings,  452. 

 rifle,  458. 

Hotham,  Captain,  20. 

Hotspur,  264,  and  Plate  15. 

Howden  &  Co.,  198, 

Howe,  265,  and  Plate  & 

Howell  fish  torpedo,  490. 

Huascar  turret  armour,  316,  436,  and 

Plate  fiL 
Hiibner,  M.,  on  Naval  life,  52. 
Hulks,  useless,  14. 
Hull  invulnerable  throughout,  106. 
H umber,  defence  of,  45. 
Humphry*,  Messrs.,  150. 
Hydra,  265,  and  Plate  LL 
 (Greek  guu  vessel),  352,  and 

Plate 


Tbbaichksih,  Egyptian  frigate,  323. 
Ignorance  of  pilotage,  Naval  officer's,  47, 
4B. 

Ilyen,  Russian  torpedo  cruiser,  116, 390. 
Immortality,  265.  and  Plate  L. 
Imperieuse,  93,  96, 265,  and  Plate  10. 
 alterations  during  building,  &-c.t 

280,  28L 

 official  speed  of,  521. 

 and  Warspite,  123,  279-2*3. 

Importance  of  engine-room  artificers,  52, 

 of  Hong  Kong,  14  H. 

 of  King  George's  Sound,  fi3_, 

 of  Naval  stations  abroad,  lAiL 

 of  the  Mercantile  Marine  as  nn 

auxiliary  service  in  war,  123. 
Imports  and  exports,  foreign,  1 17. 
  from  and  exports  to  foreign 

countries    and    British  possessions 

1872-86,  746-7S1. 
Improvements  in  boilers,  198. 
Incidents,  Naval,  204-20C. 
Inconstant,  289,  and  Plates  32,  33, 
  Papin,    and    Fulton,  French 

cruisers,  344. 
Increase  of  1000  seamen,  30. 
 of  expenditure  by  Naval  Powers, 

507. 

■  — *  of  Marine  force,  32. 

Increased  cost  of  ships,  L 

India,  statistics  relating  to  population 

and  trade  of,  1871-85,  743-747. 
Indian  Marine,  descriptive  list  of  ships, 

2SL 

 troop  ships,  14,  LL 

Indispensability  of  the  thorough  seaman, 

aa. 

Individual  energy,  143. 
Indomptahlc,  326^  329,  and  Plate  68. 
Industrial  resource*,  advantage  of,  ILL 
Inflexible,  265,  and  Plate  1L 

 deck,  Krupp's  attack  on,  437. 

Inglis,  Captain,  diagrams,  434. 
Inman  Line,  160, 163, 125. 
Inscription  Maritime,  144. 
Inspector  of  yard  accounts,  615. 
Intelligence  Branch,  50. 

 Department,  3tf^ 

 ■  development  of,  531, 534. 

Invincible,  265,  and  Plate  3j 
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Invulnerable  hulls,  108. 

Ireland,  mail  steamer,  168,  and  Plate  13. 

Iris,  289,  and  Plates  33,  3L 

Ironclad  v.  torpedo,  1112. 

Ironclads,  Australian,  81,  83. 

 Austrian,  92. 

 England,  France,  and  Russia,  139. 

 for  Black  Sea,  31. 

 for  coast  service,  113. 

 Russian,  90. 

  second  class,  128. 

 speed  of,  12L 

Iron  Duke,  265,  and  Plate  3. 
Isla  do  Cuba,  400. 

 Luzon,  400. 

Isly  and  Alger,  312. 
'  Italia  and  Lepanto,  354,  355,  35G,  and 
Plates  101, 102. 
Italian  Archers,  116. 

 battle-ships,  88. 

 cruisers,  12L 

 dynamite  gun,  129. 

 gunboats,  359. 

 ■ —  paddle  despatch  boats,  359. 

 torpedo  boats,  35(J. 

 Naval  |»licy,  102. 

 sea-going  torpedo  boat,  301.  and  i 

Plato  1QL 

 ships  building,  88. 

 speed  trials,  362. 

 torpedo  boats,  150. 

 cruiser  Tripoli,  203. 

 Navy,  notes  on,  356. 

 armoured  ships,  35 G. 

 unarmoured  ships,  360-362. 

Italian  Navy  Estimates,  703-706. 

head  of  service,  703. 

shipbuilding  and  ordnance  votes,  704. 

officers  and  men  provided  for,  701. 

new  construction,  705. 

armoured  vessels,  705. 

unarmoured  vessels,  705. 

Extraordinary  estimate,  IOC 

Estimates  1873  to  1886,  200. 

Naval  ordnance,  descriptive  table, 
47S 

Italy,  armoured  ships,  354,  355. 

 unarmoured  ships,  358,  359. 

 turning  powers  of  armourclads, 

421. 

Iver  Hvitfeldt,  323. 


J. 

Jacques,  Lieut.,  U.S.N.,  426,  427,  4£L 
Jamaica  yard,  25,  26, 
James,  Captain,  lilL 
Japan  armoured  ships,  363. 

 unarmoured  ships,  301. 

 gunboats,  365.  j 

 paddle  despatch  boats,  305. 

 torpedo  boats,  156,  365. 

 turning   power  of  armourclad, 

42L 

Japanese  coast-defence  cruisers,  367. 

 sea-going  torpedo  boat,  368,  and 

Plate  110. 

 Navy,  notes  on,  366-308. 

Jarman  rifle,  458,  and  Plate  XV. 
Javary,  313,  and  Plate  56. 
Jennings,  Sir  Patrick,  68. 
Jervois,  Sir  William,  63,  8L 
Johan,  Willem  Friso,  374, 
John  Ericsson,  403,  and  Plate  132, 
Johnstone,  Captain,  R.N.,  30. 
Jurien  de  la  Graviere,  Admiral,  1L 


K. 

Kaiser  (Austrian),  308,  and  Plate  52. 

  (German),  345,  and  Plate  93. 

King  George's  Sound,  5JL 

 —  importance  of,  £3. 

 ■  plan  of,  63. 

King  George -(Greek  ironclad),  352,  and 

Plate  96. 
Kiu-go,  363,  and  Plate  108. 
King  Yuen,  319. 
Kniaz  Pojarski,  Plate  119- 
Knowledgc  of  languages,  5L 
Koldun,  381,  and  Plate  115. 
Konig  Wilhelm,  346,  and  Plate  22. 
Koning  de  Nederlandcr,  370.  and  Plate 

11L 

Kroomen  at  Ascension,  2L 
Kropatschek  rifle,  457,  460,  and  Plate 
XV. 

Krupp's  119-tou  gun,  447. 
Krupp  and  Inflexible's  deck,  437. 

 gun  at  Copenhagen,  43L 

 ballistic  powers,  448. 

Krupp's  method  of  comparison,  -139. 
Krupp  works,  143. 
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L. 

Labour,  misdirection  of,  15. 
Laird  Brothers,  16JL 
Lai  Yuen,  319. 
Land  defences,  64. 
Languages,  knowledge  of,  51. 
Large  mercantile  ships  on  Lloyd's  Uni- 
versal Register,  164. 
Large  steamships,  British,  owners  of,  164. 

 foreign  owner?,  It'. L 

L'Art  Naval,  145. 
Lascars,  15. 

Latnik,  38L,  and  Plate  ILL 

Launches,  steam,  150. 

Lava,  38L,  and  Plate  119. 

Lay-Haight  torpedo,  4\)~>. 

Lay  improved  torpedo,  405. 

Leander  class,  289,  300,  and  Plate  XL 

Lee  rifle,  467,  46L,  4t^  and  Plate  XV. 

Lee-Burton  rifle,  457.  4j^L 

Legend  weights,  520. 

Leinstcr,  Ulster,  Monster,  and  Con- 
naught  mail  steamer*,  168. 

Lcitha,  308,  and  Plate  52. 

Lcmdme  and  Surcouf,  British  vessels 
captured  hy  them,  1793,  1794,  119. 

Length  conversion  tables,  metric  to 
English,  480, 

Lqanto  and  Italia,  354,  355,  356.  and 
Plates  lOlj  102- 

Le  Yacht,  87,  88^  89.'90.  114. 

Liabilities  for  future  years  on  account  of 
new  construction,  556. 

Library,  Admiralty,  13. 

Lieutenant*,  R.  N„  35,  31L 

 R.  N.  Hn  3JL 

Life,  naval,  M.  Hubncr  on,  52. 

Liffey  storeship,  21L 

Lightning,  15L 

 voyage  of,  35. 

Lissa,  battle  of,  132. 

 Austrian  ironclad,  308.  and  Plate 

52. 

Liverpool  and  Isle  of  Man  passenger 

steamers,  169. 
Lloyd,  William,  M.D.,  fiua. 
Lul«ll  rifle,  45L 

Ix)rds  CommisKioners  of  the  Admirnltv, 

502. 

Ix>rimer,  Sir  Junes,  G8, 15. 
I /Os  Andes,  307,  and  Plate  iiL 


M. 

MacGbegor,  Mr.,  613. 
Machinery,  French,  purchased,  676. 

 in  war  ships,  192. 

 Mr.  Marshall's,  133. 

Mackinlay,    Major,    rLA.,   4^  4i«). 
481 

Magazine  arms,  456-462. 
Magazine  guns : — 

Central  magazine  rifles  45s. 

Chaflee-Reece,  4"ks. 

Enflcld  Martini,  4.'.7. 

Giuvies,  457. 

Hotchkisa,  458. 

Jarman,  458. 

Kropatacbek,  457. 

Lee,  457,  461,  462. 

Lee-Burton,  457,  4G-'. 

Libel  I,  45JL 

Mannlicher,  458. 

Martini- Henry,  457. 

Mauser,  457. 

Maxim,  458. 

Owen  Jones,  458. 

Sehulhof,  458, 

Spencer,  457. 

Spencer-Lee,  468. 

Vetterli,  452. 

Winchester,  469. 

Winchester  repeating,  459. 
Magdala  type,  66,  268,  297.  and  lTat*  7 
Magenta,  326,  and  Plates  75^  !£. 
Magicienne,  290.  299.  and  Plate  ill 
Main,  Mr.,  619. 
Maine,  Sir  Henry,  14ft. 
MaiUand  on  gun  steel,  449.  45*1 
Malabar,  speed  of,  LIL 
Malacca,  Straits  of,  value  of  British  tr»:r 

through,  r>7. 
Malay  contingent,  45. 
M  Man  in  the  street,"  54. 
Manchooria  and  Coreetz,  3K9. 
Manning,  coast  defence  flutlUa,  15. 

 of  the  Navy,  30-36.  144. 

 Navy,  numbers  available,  £i. 

Mannlicher  rifle,  458. 
Manoeuvres,  naval,  ikL 

 French,  204=2^1 

Mamm,  British  India  S,  X.  Co.  1^4, 

and  Plate  43. 
Marathon,  290,  299,  and  PUte  ;t\ 
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Mareeau  and  Hoche,  320,  331,  and  Plates 

Marcus  Antoninus,  remark  of,  28. 
Marengo,  326.  and  Plate  7JL 
Maria  Pia,  355,  and  Plato  103. 
Marine  artillery,  32. 

 commands,  3iL 

 engine,  Mr.  F.  C.  Marshall  on, 

mo. 

 force,  increase  of,  32. 

Marines,  royal,  stations  of,  589. 
Marineverordnungablait,  105. 
Maritime  powers,  their  torpedo  boats, 
113. 

 resources,  colonial,  11. 

Maros,  308,  and  Plate  52. 
Marshall,  Mr.  F.  C,  190,  200. 
Martini-Henry  rifle,  457, 433. 
Masted  and  mastless  ships,  124. 
Master  attendant,  9. 
Mauritius,  58. 

 Port  Louis,  plan  of,  58. 

Mauser  rifle,  457. 
Maxim  rifle,  458. 

Measures,  conversion  tables,  480,  481. 

Medea,  Medusa,  Magicienne  and  Mara- 
thon, 290, 299,  and  Plate  35. 

Medina  class,  Plate  37. 

Mediterranean,  consequences  of  a  retreat 
from,  6, 

 position  in,  5. 

Medusa,  290,  299,  and  Plate  35. 

Melbourne  Argus,  15. 

Melpomene  123, 290,  299,  and  Plate  25. 

Memorandum  of  Lord  Charles  Beresford, 
3L 

  Naval  estimates,  Lord  George 

Hamilton's,  1,  504-537. 
Men  required  for  Navy,  3iL 

 available,  30. 

Mercantile  marine,  facilities  of,  34. 

 ■  resources  of,  144. 

  British  and  foreign,  US 

 •  speed  of  ships,  liL 

 —  and   Naval  marine  combined, 

1H;', 

 tonnage,  144. 

Merchant  cruisers,  Royal  Naval  re- 
served, descriptive  list  of,  294. 

 —  Navies   of  principal  maritime 

countries,  733-736. 

 Navies  of  principal  maritime 


powers,  tonnage  of  steamships,  1840  to 
1886,  738,  132. 

Merchant  ships  taken  for  war  purposes 
in  1885, 123. 

 steamships,  160-185. 

 Admiralty  list  of,  171. 

 armaments,  1K4. 

 not    remunerative  to 

owners,  185. 

 utilization  of,  by  foreign 

powers,  181-183. 

Mercury,  290,  and  Plate  33. 

Meres-Cigognes,  152. 

Mersey,  117,  290,  299,  and  Plate  32. 

 speed  trial,  300. 

 with  Whitehead  torpedoes,  300. 

Mesoudieh,  406,  and  Plate  132. 

Meteor  (Austrian),  311. 

Methods  of  protection,  shipbuilding,  02. 

Mexico  unarmoured  ships,  361). 

 gunboats,  382. 

Milan,  338,  and  Plate  82. 

Military  and  Naval  preparations  of  Aus- 
tralia, 63,  23. 

 defence,  15. 

 forces,  Australia,  7_L 

 school,  Australia,  83. 

Milford  Haven,  15. 

Miller,  Mr.,  612. 

Min  river,  chart  of,  showing  position  of 
French  and  Chinese  vessels,  1884, 
235. 

Mine,  destruction  of,  483. 

—  fields,  protection  of,  434. 

Mines,  controlled,  485. 

  self-acting,  485. 

 ■  and  controlled,  485. 

 —  submarine,  483. 

Minin,  381,  and  Plate  1211. 
Minotaur,  265,  and  Plate  18. 
Misdirection  of  labour,  15. 
Miserable  sloops,  13. 
Mistress  of  the  seas,  100. 
Mitraille,  113,  326,  332,  and  Plate  13. 
Mjolner  and  Thrudvang,  375.  and  Plate 
113. 

Mobilization,  and  defence  of  colonial 

harbours,  37- 1G. 
Modern  war  ships,  Mr.  White  on,  104* 
Modeste,  296,  and  Plate  28. 
Mo^ador,  342. 

Mohawk,  290,  301,  and  Plate  SO. 
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Monarch,  265,  and  Plate  liL 
Montcalm,  326,  and  Plate  £2. 
Montebello  and  Monzebano  20'}. 
Moral  and  physical  qualities  developed  in  j 

bad  weather,  50. 
Mosquito  fleet,  150-159. 
Mougiu,  Major,  430. 

 cupola,  430.  and  Plate  II. 

Mukadin-i-Hair,  480,  and  Plate  12fL 


N. 

Naniwa  and  Takachibo,  365,  366,  and 

Plate  109. 
Napoleon  on  invasion  of  England,  148. 
Narcissus,  265,  and  Plate  L. 
National  line,  161. 

Naval  and  mercantile  marine  combined, 

1 K5. 

 and    military    preparations  of 

Australia,  63,  23. 

 architecture  affected  by  torpedo,  8. 

 artillery  volunteers,  New  South 

Wales,  10. 

 brigade,  Queensland,  7_L 

 education  in  France,  4fL 

 estimates,  British,  1887-88,  1-7. 

■"0-1-580. 

 expenditure,  France  and  Russia,  3.  ] 

 gunnery,  uncertainty  of,  10_L 

 incidents,  201=224. 

—  manoeuvres,  French,  1886,  1887, 

204-237. 

 manoeuvres,  -liL 

 mobilization,  and  defence  of  colo-  i 

uial  harbours,  37-46. 
 officer*'  education,  and  training  ' 

of,  46-53. 

 officers  v.  Bword  makers,  162. 

 ordnance,  director  of,  22. 

 powers,  increase  of  cx|icnditiire, 

507. 

 —  Keaervc,  officers  of,  2iL 

 drill,  abroad,  12. 

— ■  in  Cunard  Co.,  174. 

  training  of,  40. 

 temporary  service  of,  10. 

 ■ —  strength  of,  11. 

 •  stations  abroad,  importance  of, 


Naval  strength  and  resources  ui  Eng- 
land, 121. 

 superintendent*,  12. 

 warfare.  Admiral  Aobe  on,  10Lk 

Nary  Board  and  Admiralty  office,  6ob. 

 manning  of,  30-^36. 

 ships  of,  on  Foreign  or  particoiar 

service,  58_L  582. 

Negotiations  with  Austr.uu,  1 75. 

Nelson,  his  knowledge  of  pilotage*  50 

  on  close  quarters,  104. 

 on  privateering, 

 frigate,  65, 29S. 

 armoured  cruiser,  265,  and  Plate 

liL 

Neptune,  88,  205,  and  Plate  lfi. 

 (FrenchX  326,  330,  and  PUlea 

12  and  76. 
Netherlands  Navy : — 

armoured  shire,  370.  821. 

un armoured  ships,  372.  2LL 

gunboats,  373. 

torjx-do  lioats,  313. 

turning  power  of  armoarclada,  121. 
Newark,  413,  415,  and  Plate  Hi. 
New  ships  proposed,  Qtf» 

 construction,  ^OT. 

—  ■  works,  22& 

New  South  Wales,  66,  6^  12. 
Xew  York  Herald,  122. 
New  Zealand  defence,  7_L 

 mercantile  marine  oCM- 

 military  force,  73. 

Nicholas  L,  111. 

Nile  and  Trafalgar,  266,  26fr-273.  ^ 

and  Plate  26. 
Niven,  Mr.,  52, 

Noble,  Colonel,  434^  439,  467,  K*:. 
481. 

Nordeufelt  rapid-fire  guna,  45a. 
 submarine    U*U,    158,  aoi 

(Turkish)  Plate  13a. 

•  tuq>odo,  5«>X 

Nurmand,  Mr.,  153.  154.  157. 
Northampton,  260,  and  llatr  IS, 
Northbrook,  Ix>rd,  1,  115,        523,  525. 

ii20. 

Northumberland.  266.  and  Plate  20. 
Norway  and  Sweden : — 

Naval  Ordnance,  descriptive  tab*, 

478. 

anuourcd  ships,  312. 
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Norway  and  Sweden — continued. 
unarmourcd  ships,  375. 
turning  power  of  armourclads,  421. 

Norwegian  Navy,  notes  on,  37 f>. 

Notes  on  Netherlands  Navy,  374. 

Novgorod,  381,  and  Plates  121,  \£L 

Numancia,  302,  and  Plate  126. 

Number  of  persons  in  United  Kingdom 
employed  in  home  and  foreign  trades, 
showing  proportion  of  foreigners,  740. 

Numbers  available  for  manning  the 
Navy,  OIL 

O. 

O&jectioss  to  Australian  squadron,  83. 

  to   Australian    squadron  in 

Queensland  Press,  Ifi. 

 to  half  pay,  50. 

 to  very  large  ships,  100. 

Objects  in  the  reorganisation  of  Aus- 
tralian squadron,  80. 

Obsolete  types  of  ships,  HL 

Ocean  (French),  326,  and  Plate  IL 

Odin  (Danish),  321,  and  Plate  64. 

Officers  available,  31. 

Officers  and  men  of  Navy,  Royal  Marines, 
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 and  armour,  423-479. 
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Orlando,  99,  266,  and  Plate  4. 
Orlando  class,  283. 
Ouragan  type,  155. 
Owen  Jones  rifle,  458. 
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774 


INDEX. 


Personal  communication,  advantage  or, 
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 —  defects  of,  5 •')'■>. 

 descriptive  list, 

with  station,  &c,  583,  589. 
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 vessels,  150. 

 policy  in  regard  of,  51 7. 

Smerte,  381,  and  Plate  122. 

Smith,  R.  Y.,  Lieut.,  R.N.,  42. 
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 offence,  487. 

 warfare,  early  history  of,  4<L 

 present  conditioa  iX  4>C2- 

5li£L 

Success,  condition  of,  in  submarine  sn 

f:irr,  AhlL 
Suchet  and  Davoust,  120. 
Sudcley,  Lord,  25. 
Suffren,  32L  and  Plate  77. 
Sultan,  207,  and  Plate  24. 
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135-142. 
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635. 

 plan  ol,  *W. 
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•■  ■  ■   Spanish,  157. 

 too  small  to  cruise  with 

fleets,  ILL 

  trials,  513. 

 French,  ILL 

■  training  in,  50. 

 Turkish,  158, 

 United  States,  158, 

 Victoria,  CJL 

 catchers,  152. 
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41A-422 
Turret  armour,  Huascar,  436. 

 competition,  Bucharest,  429. 

 disappearing,  French,  430.  and 
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Twin  screw  gunboats,  295. 
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 ships,  British,  285-304. 
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 foreign,  305, 418, 

French,  833^  332, 
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413. 


411. 
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United  States,  55. 
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 unarmourcd  ships,  412, 
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submarine  torpedo  boats, 

torpedo  boats,  414. 
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United  States  Navy  Estimates,  717- 
731. 
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721. 

developments  of  the  year,  728. 

expenditure  on'Hartford,  720. 

extraordinary  vote,  719. 

fast  torpedo  boats,  constructing,  729. 

generosity  of  English  in  Pacific,  727. 

head  of  service,  717. 

Hotchkiss  company,  720, 130. 

increase  of  marines,  731. 

land  transport  of  torpedo  boats,  730. 

machine  and  rapid-fire  guns,  730. 
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monitors  not  to  be  repaired,  125. 

Naval  reserve,  120. 
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personnel,  718. 

pneumatic  dynamite  gun,  725. 
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123, 
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torj>cdo  cruiser,  410,  and 
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United  States  gun -vessel,  410,  and 
Plate  HL. 

—  paddle  steamers,  411. 

 torpedo  boats,  15S. 

 —    —  •  vessels,  115. 

 turning  power  of  armour- 
clads,  422. 

Untiring  assailant,  QfL 

Uragan,  381,  and  Plate  112. 

Urgent,  receiving  ship,  26. 

I'rquhart,  Mr.,  180. 

Uruguay,  Navy  of,  41 H. 

Useless  hulks,  14. 

Utilization  of  auxiliary  forces  by  foreign 
powers, 181-183. 
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Yalecbeube,  328,  332,  and  Plate  18. 
Valiant,  208,  and  Plate  LL 
Valkyrien,  323. 

Value  of  armoured  gunboats,  112. 
Valuation  of  fleet,  3. 
Value  of  fleet,  522- 

 of  French  fleet  in  1887  and  1888, 

088-602. 
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 of  rams,  100. 
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Very  largo  ships,  objections  to,  100- 

Veshtchun,  381,  and  Plate  115. 

Vesuvius,  15L. 

Vetterli  rifle,  457. 

Vice- Admiral  Popoff,  381,  and  Plate  122. 
Victoria,  208,  and  Plate  22. 

 guns  of,  444.  and  Plate  IX. 

■   Colouy,  87,  213. 

 flotilla  of,  05. 

 gunboat,  65,  298,  and 
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 •  Naval  Reserves,  10. 

- — —  military  force,  12. 

Villars,  339..and  Plate  20. 
Vindiction  of  Admiralty  policy,  22. 
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Vivian,  Sir  Hussoy,  4fi_L 
Vixen,  208,  and  Plate  21* 
Vladimir  Monomach,  20. 

I  Vladivostok,  81,  83. 
Volage,  203,  aud  Plate  23. 

|  Volunteer  fleet  in  Black  sea,  388. 
Volunteers,  Naval,  Calcutta,  43» 

,   Royal  Naval  artillery,  4L 

I  Vote  of  credit,  1885,  508, 
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War,  best  line  of  action  in,  55, 120. 
 importance  of  mercantile  marino 

auxiliaries  in,  173. 

 first  steps  in,  32. 

Warlike  stores,  committee  on,  1Q 1. 
Warning  against  alterations  in  bhips 

building,  115. 
War  Office  and  Admiralty,  Q2L 

 joint  action,  32. 

 and  Colonial  defence,  68. 

 finance,  623. 

War  ships,  machinery  in,  122. 
Warrant  officers,  commissions  to,  35. 
Warrior,  268,  and  Plate  2L 
Warspito  and  lmperieuse,  123,  268,  and 

Plate  16. 
War  stores,  supply  of,  22. 
Washington,  Navigation  Bureau,  report 

of,  1887, 153. 
Wasp,  Iobb  of,  AL 
Waste  of  resources,  50. 
!  Watertight  bulkheads,  list  of  ships  saved 

by,  112. 

Water-tube  boiler,  Thorny  croft's,  121. 

Waterwitch,  269,  and  Plate  2L 

Weak  points  in  fighting  ships,  25. 
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Webber,  Lieut.  James,  R.N.,  35. 
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Weights,  legend,  520. 

Welby,  Sir  R.E.,  013. 
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Whitworth  &  Co.,  421,  445. 

 Sir  Joseph,  23. 
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Winchester  repeating  rifle,  450,  and  Plate 
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Wolst'ley,  Lord,  405. 
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Workmen,  classification  of,  1L. 

  more   direct  authority  ot<t_ 
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